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ABSTRACT 

 

The following is a Master’s of Science in Education curriculum project.  The problem 

this Master’s project addresses concerns the lack of culturally relevant, linguistically 

supportive, curriculum for English language learners (ELLs) in science instruction.  The 

project implemented Funds of Knowledge theory (Gonzalez, Moll, & Amanti, 2005). The 

candidate collected information on the everyday lives of ELLs and their families; this 

information to create lesson content in Science. The project was implemented in two 

phases. First, the candidate interviewed a family from Mexico that consisted of five 

children and two parental figures. The interview was divided among the different family 

members, in order to obtain perspective from multiple individuals. The recording of the 

interview was then synthesized into a table of themes. In the second phase, the candidate 

created a mini-unit of 5 science lessons for ELLs, based on the results of the interviews.  
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Introduction 

Problem  

 The problem this Master’s thesis addresses concerns the lack of culturally 

relevant, linguistically supportive, curriculum for English language learners (ELLs) in 

science instruction.   

Purpose 

 The purpose of this Master’s Thesis is to use a Funds of Knowledge approach 

(González, Moll & Amanti 2005) to gather relevant information through semi-structured 

parent interviews; this information will be used to construct a culturally and linguistically 

relevant science curricula.  

Significance 

 

 The significance of this study rests in the need for providing equitable science 

instruction to ELLs, which is not a current reality in many public school settings. Wayne 

E. Wright (2010) gives a clear and concise definition of an English Language Learner 

(ELL). He asserts that, “ An English Language Learner is a non-native speaker of English 

who is in the process of attaining proficiency in English. Despite the unifying label, 

however, ELLs are an extremely diverse group (p.1)”.  This definition is accurate in that 

it addresses the goals of ELLs while also recognizing the individualistic learning needs of 

each student that identifies with this population.  The lack of culturally responsive 

considerations in science education has promoted the misalignment of instruction with 

English Language Learner’s needs.  The root causes of this mismatch are the cultural, and 

linguistic, barriers that are formed between the teacher and the ELL. In response to this 

issue, this study aims to use a Funds of Knowledge research methodology in order to 

construct culturally relevant science lessons for ELLs.  
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 According to Lopez, McEaney, and Nieswandt (2015) the growth of families 

from Spanish speaking backgrounds in New York State increased by 225% from 1970-

2009. Currently the population of ELLs from all language backgrounds is 10% of NYS 

students. Given this trend, the population of ELLs in the New York State is expected to 

increase at an exponential rate over the course of the coming years.  This essentially 

means that with each passing school year the need for educators, those responsible for 

curriculum development, to create culturally relevant science instruction is that much 

greater.  

 ELLs represent an ever-growing population of students in the American school 

system.  Licona (2012) notes that the current climate of education in the United States is 

extremely focused on individual achievement based on the implementation of objective 

standards.  The current trend in national education shows that despite these paradigms, 

American students are not meeting the expectations being imposed from a top-down 

perspective (Licona 2012). In other words, science education currently reflects the 

expectations of a community that consists of predominantly white, monolingual, male 

academics.  The standards which American children are being held to do not take ELLs 

into consideration, or the diversity that exists in modern classrooms across the country. 

The literature provided by Rolón-Dow & Chen 2014; Buck & Sylvester, 2005; González, 

Andrade, Civil, & Moll, 2005 all identified this problem of instructional misalignment. 

What their work illuminated was a barrier that has formed between culturally diverse 

students, and teachers. The researchers all found, through qualitative methods, that if the 

language, culture, and autonomy of a student are effectively supported there is much 

more potential for their success.  The studies featured educators who did not live in the 
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communities where they taught, students who have misunderstood identities, and 

communities with untapped potential. These observations are important to make, as there 

is a tendency for deficit views based on the cultural and linguistic mismatch between 

ELLs and the schools that serve them. Statistically, the predominant majority of ELLs are 

Spanish speakers (Wright 2006).  

 Specifically, there is a misconception in the field of science that those who do not 

meet standards based expectations are ostracized to remedial courses, or presented with 

diluted curricula (Licona 2012).  If science educators can find ways create bottom-up 

focused curricula, despite the current restrictions in education, it would resolve many of 

the current discriminatory issues for ELLs. The researcher seeks to address this issue by 

creating properly informed, culturally relevant, science lessons.  When Licona (2012) 

discusses the situation of ELLs in the United States she recognizes that they are 

individuals with a, “…hybrid identity that is varied and dynamic.” (p. 859).  The 

researcher of this study recognizes this as a relevant observation, and seeks to develop 

science lessons that are also varied and dynamic. Instead of diluted criteria, educators 

should be encouraged to develop lessons that value the interests of all members of the 

class. Teachers need to consider who is being valued in both their planned lessons, as 

well as in the day-to-day classroom discourse (Hedges, Cullen, & Jordan, 2011) 
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Literature Review 

 

The purpose of the following table is to present the reader with the foundational 

concepts of this Literature Review and the subsequent curriculum project.  The first term, 

English Language Learner, is presented in order to clarify exactly which students are 

being addressed. The following concept, Culturally Responsive Science Instruction, is the 

prescriptive form of educational practice being implemented. The teacher will 

demonstrate examples of culturally responsive science instruction that meet the NYS 

Common Core standards, as well as the Next Generation Science Standards.  The final 

concept in the table is Funds of Knowledge, which is the educational theory motivating 

this curriculum project. Fund of Knowledge is the use of thoughtful inquiry into the 

everyday lives of students and their families in order to improve instruction. This 

literature review is an in depth inspection of different aspects of Funds of Knowledge, 

with the inclusion of Culturally Responsive Science Instruction at work in the classroom.   

Table 1 

Definition of Key Terms  

 

English Language Learners- An individual whose first language is a language 

other than English, and who is in the process of learning English. (Wright 2006) 

 

Culturally Responsive Science Instruction - Science Instruction that values the 

many facets of students’ identity/culture. This includes home life, community, 

learning styles, and accommodations for those learning English as a new language. 

(Hernandez, Morales, and Shroyer 2013) 

 

Funds of Knowledge- The theory that educators can optimize their pedagogy by 

making inquiries about the lives of their students and their families. This usually 

entails home visits, or some form of formal discussion that occurs between families 

and educators. The information that is gathered is then used to reflect on one’s 

instructional practices. (González, Moll & Amanti, 2005) 
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Culturally Responsive Pedagogy  

 

 In order to lay the foundation for numerous considerations being made in this 

Master’s Curriculum project, it is important to define Culturally Responsive Pedagogy. A 

culturally responsive teaching model as defined by Hernandez, Morales, and Shroyer 

(2013) contains multiple components. These include the incorporation of essential 

content, metacognitive skill development, elimination of discrimination for marginalized 

students, and academic development (Hernandez et al. 2013). In summation, students 

from diverse backgrounds should be learning grade level content, improving their 

comprehension skills, and achieving academic success. All of this should be occurring in 

an environment free from discrimination.  The literature included in this review will at 

times refer to ‘culturally relevant’ teaching. While the two models are distinctly different 

from one another, the numerous overlaps between the two were essential enough to 

include examples of both. Culturally responsive teaching will be the model that is 

implemented during the development of lesson plans for this Masters Curriculum Project.  

Culturally Responsive Pedagogy Action Model 

Figure 1 is a table created by Hernandez, Morales, and Shroyer (2013) outlines 

the many aspects of culturally relevant teaching. The first row notes the importance of 

implementing the students’ culture, developing trust, and not diluting content. Then, it is 

important to connect what is being learned to real world situations, and show the students 

that what they are learning is important. Allowing students’ prior knowledge into the 

classroom is a huge part of Culturally Relevant instruction. The next section of the table 

is especially important for working with ELLs and student that are often marginalized. 

Promote that they work as agents of change, advocate for them and teach them to 
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advocate. Work to build character while also building knowledge. The final portion of the 

table outlines the tenets of differentiated instruction. This pertains to teaching in support 

of the different learning styles (i.e. visual, hands-on, etc.). For ELLs, teachers that cannot 

support the home language should be implementing strategies such as Sheltered 

Instruction, and collaborative learning (Hernandez et al. 2013). Sheltered Instruction is an 

approach to teaching that integrates language and content instruction. Sheltered 

instruction focuses on planning, and learning strategies. The teacher plans instruction, 

which uses simplified language, student’s first language, and student centered learning. 

Cooperative learning in ENL instruction has students working on learning activities in 

teams of diverse ability levels, making the experience much more equitable.  
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Figure 1. A Model of Culturally Responsive Teaching. Directly from “The development 

of a model of culturally responsive science and mathematics teaching.” by, C.M, 

Hernandez, A.R. Morales, M.G. Shroyer, 2013, Cultural Studies of Science Education, 8 

p.816. Please note that CLD refers to “Culturally and Linguistically Diverse Students” 

which is in some ways synonymous with English Language Learner, but provides a more 

equitable scope, which includes speakers of many languages.  

 

Funds of Knowledge 

 

 The groundwork for Funds of Knowledge was laid over the course of many years. 

Gonzalez, Moll, and Amanti (2005) note that the theory’s conception was discovered 

during the implementation of an earlier study known as “The Tucson Project”. The 

project by Vélez-Ibánez can be considered seminal in the Funds of Knowledge lineage, 

forming the methodology and ethnographic focus that would become standard in the 

research (1983).  The researchers implemented interviews in households that illuminated 

resources, and networks, which were extremely valuable to the participating community. 

This in turn led to similar studies that were constructed by Luis C. Moll and Stephen Diaz 

(1987).  Still considered ancestral to Funds of Knowledge, those studies embodied the 

nature of the theory, and reflected the findings of latter research performed over the many 

years to follow. Taking place in San Diego, the studies focused on the linguistic and 

cultural realities of ELLs. Moll and Diaz found that a student’s home language, as well as 

their agency in learning, were very valuable to Funds of Knowledge and could be used to 

improve instruction.   

 An outcome of FoK research is that it can illuminate what aspects of the student’s 

life may be at ends with the way they are being educated. An example of this is when an 

ELL has valuable knowledge in a language other than English, but the instruction is not 

utilizing that fluency. FoK is a formal theory for allocating such assets and using them to 

inform instruction. In Moll and Diaz’s (1987) study, the ELLs that participated were 
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initially being educated with a curriculum focused on solely decoding.  The process of 

decoding is one in which language is learned through word meaning association, and 

context, with traditionally little attention given to the first language of an ELL.  Through 

the course of the study, the researchers proposed that the teachers attempt to incorporate 

more reading comprehension activities that provide support and clarification in Spanish. 

Students who had formerly been provided with diluted reading lessons were now 

showing grade level performance as long as Spanish was strategically used to improve 

comprehension.  

In the other (1987) study by Moll and Diaz, the researchers inspected the writing 

instruction of ELLs. Teachers who participated in this study held reflective meetings on 

their instruction and agreed to alter it as to create more culturally relevant classrooms. 

This in turn motivated the “teacher as researcher” method, which is found in almost all of 

the Funds of Knowledge literature. This entails that participating educators went into the 

neighborhoods of their students to better understand community literacy skills. During 

this process, they generated topics for student journaling that were more relevant to the 

concerns of the community. The findings in this case also marked a noticeable impact on 

student achievement following those changes. This included students spending more time 

talking about what they wrote, and in turn generating more writing.  

These findings in turn led to the first Funds of Knowledge study, which 

consciously embodied the theoretical motivations of its founding researchers.  
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Funds of Knowledge Theory 

González, Moll & Amanti (2005) present the heart of their research as: 

The underlying rationale for this work stems from an assumption that the 

educational process can be greatly enhanced when teachers learn about their 

students’ everyday lives. In our particular version of how this was to be 

accomplished, ethnographic research methods involved participant observation, 

interviews, life history narratives, and reflection on field notes. (González, Moll 

& Amanti, 2005, pp.171)  

An effective Funds of Knowledge interview needs to have the teacher present. An 

important consideration in the history of this theory is that there are immense amounts of 

valuable information within communities, no matter their perceived position in greater 

society. A seminal work of Brenden’s (1999) was implemented with a participant group 

of 14 teacher-researchers. Those researchers ventured into a Southern Louisiana 

community that is built on the occupation of offshore oil drilling.  Each of the 

participating teachers attended workshops that prepared them for the type of qualitative 

(FoK) research they would be involved in.  An interesting feature of this study was that 

community members other than the students’ parents were included in the ethnographic 

interviews.  This fostered a better picture of the community as a whole, and has been 

another feature to arise in the subsequent Funds of Knowledge research since the study 

(Brenden 1999).  What can be seen is that the ethnographic interviews are a formal 

process with the intention of building bridges between homes and school.  

While this study did not involve ELLs, it is proof of the tangible benefits teachers 

can obtain through community-based research.  The oil-drilling community featured in 
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the study is extremely unique, with parents working demanding shifts that call them away 

for, potentially, weeks (Brenden 1999).  The community is built on multiple generations 

of the same families, deeply rooted to the business of oil.  For this reason, many teachers 

not originally from the community felt alienated and had great difficulty at times 

connecting with students and families.  Following Brenden’s project, the teachers 

reported that many of those barriers had evaporated over the course of their interviews 

(1999).  This also allowed the teacher to acquire acceptance into the community, if they 

were not original members. Why this is so important is that aside from the discussion of 

deficit views toward students, there is also the consideration of how the community views 

a teacher.  While this sentiment of community perception is absent from most of the 

accompanying literature in this review, it a benefit that should always be kept in mind.  A 

teacher who takes the time to engage the neighborhood represented by their school in a 

meaningful way will gain the advantage of community trust. This is a noteworthy asset, 

and is an outcome that will be seen in different forms throughout the entirety of this 

literature review.   

The need for purpose and direction in the process of interviews cannot be stressed 

enough. The implementation of a framework for the interviews, and the support of a 

community guide who led much of the discourse, is an essential feature to this study as 

well.  This is because the interview is meant to gather specific forms of information with 

the intended use of informing future pedagogy within a community.  The most important 

reason Brenden recommends a structured, objective, framework is so that the teacher is 

acquiring concrete knowledge about their students. This could be parental work life, 

community well-being, family literacy, or a combination of like-examples (Brenden 
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1999). Having an initial framework is also a simple way to ensure successful qualitative 

research that can be proven reliable. In conclusion, the Brenden study is a great model 

that depicts the structure and goals of the studies to follow in this literature review.  

Funds of Knowledge Action Model 

In order to obtain a visual depiction of Funds of Knowledge, see Figure 2 on the 

next page, which was borrowed from Moje, Ciechonowski, Kramer, Carrillo, and Collazo 

(2004).  All of the terms placed throughout the inside of the large circle are the potential 

topics that an educator may draw upon to access their students’ Funds of Knowledge. 

This literature review would suggest that homes and communities as the most valuable 

sources of Funds of Knowledge. It would be beneficial to also note that schools and peer 

groups overlap often with the community. Within the three rectangles are the skills of 

literacy, content knowledge, and communication (referred to as discursive skills in the 

figure).  For the ELL, all three skills are being developed simultaneously. A native 

English speaker will only be concerned with knowledge, and perhaps discursive skills 

development during the course of a lesson. This means that the ELL is, in many 

instances, working harder by default to keep up with their peers.  Therefore implementing 

Funds of Knowledge from the home and community of the ELL, such as their first 

language and prior knowledge, will supplement the educational disparity occurring 

between them and their English-speaking peers (Moje et al., 2004). Other examples of 

Funds of Knowledge that will arise in this literature review include environmental 

awareness, agriculture, hands-on skills (sewing), entrepreneurial skills, and community 

wellness projects.  
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Figure 2. Skilled content literacy practice. Directly from “Working toward third space in 

content area literacy: An examination of everyday funds of knowledge and discourse.” by 

E. Moje, K. Ciechanowski, L. Ellis, R. Carrillo, & T. Collazo, 2004, Reading Research 

Quarterly, 39, p. 46. 

 

National relevancy. There is only one available quantitative study that measures 

the effectiveness of Funds of Knowledge informed pedagogy. While it represents a 

divergence from the general preference for qualitative methods in this literature, the 

findings follow the same trends mentioned in studies by (Gallo and Link 2015; Gregg, 

Rugg, and Stoneman, 2012).  The study implemented numerical data in combination with 

a survey for a large sample research study, and found a relationship between the 

implementation of Funds of Knowledge and student achievement. There were three forms 
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of data collected: 1) The responses to the Latino/Hispanic Household survey (LHHS) and 

2) the Latina/o students test scores on the SA (Stanford Achievement) and 3) ELA  

(English Language Arts) exams. Included in this second data set were also the students 

GPAs provided by the school district.  The sample was 212 participating Latino families 

who responded to the survey. The way researchers investigated the topic was to first 

structure the questions of the survey to concern: neighborhood support, Spanish language 

support in the classroom, household activities, and parental perceptions of education. The 

answers to these questions represented the independent variable. They also are structure 

to inform the researchers if Funds of Knowledge pedagogy is present in the classroom. 

The dependent variable being the student’s performance based on the assessment scores 

and GPAs that were provided to the researchers. In looking for a confounding variable 

that draws a correlation between Funds of Knowledge and student achievement, the 

numerical data actually brought about an entirely different set of conclusion for the 

researchers. First, students’ cultural capital is being ignored in favor of a fast-paced 

curriculum that is focused on standardized test scores A shared trait in both the available 

quantitative and qualitative data was that Latino families felt alienated from teachers, and 

that teachers/education did not seek to align with their cultural needs. This problem, 

cultural mismatch, was also found in the studies by Gallo and Link 2015; Gregg, Rugg, 

and Stoneman, 2012. 

Linguistic Considerations 

The value of home language. Rolón-Dow and Chen (2014) problematize the lack 

of training Preservice teachers receive to work in linguistically diverse classrooms. 

Implementing Funds of Knowledge inquiry to impact pre-service teachers’ perspective, 
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Rolón-Dow and Chen effectively incorporated linguistic considerations into the 

pedagogical implications of teacher training addressed by González et al. 2005; Buck and 

Sylvester 2005.  

The results of this study contribute to the field of education by informing pre-

service teachers of the creative process multilingual students go through in forming their 

identities across multiple linguistic environments (Rolón-Dow and Chen 2014). In the 

study, pre-service teachers created profiles for 39 students who were finishing their high 

school careers. These students identified as ELLs, whose home language was Spanish. 

Bilingualism was recognized in the profiles as an essential part of the student’s 

development throughout school. Unfortunately, it was also found that use of Spanish was 

not always welcomed in the learning environments that were available to these students.  

Conversely, students recognized specific moments of development in their bilingualism 

as cornerstones in their education. As an outcome of the profiles, researchers found it 

extraordinarily clear that home language is an inseparable, and valuable, part of the 

participating students’ identities. Rolón-Dow and Chen (2014) were able to conclude that 

student profiles, and autobiographical projects, were effective at developing linguistically 

conscientious pre-service teachers. 

Translanguaging. Fitts (2009) implemented a yearlong case study in a bilingual 

fifth grade classroom, and viewed Funds of Knowledge as a very specific entity. In this 

inquiry they present linguistically focused Funds of Knowledge as, “…a transformative 

space where integration of different home-based, community-based or school-based 

funds of knowledge leads to new understandings, to new forms of learning, and to 

knowledge production” (p. 90).  In this particular case study, Funds of Knowledge is 
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being constructed as a moment of opportunity during instruction in which the students 

have the ability to view language on their own terms. In other words, Funds of 

Knowledge would entail that how students approach dual language development in their 

community, or at home, should have precedent in the classroom over prescriptive 

language instruction.  The outcome of the study found that even in a bilingual setting, 

authentic culturally motivated considerations for linguistic development were rarely 

made (Fitts 2009). One particular lesson, which was recorded, did exemplify Fitts’ 

description of Funds of Knowledge. The central theme being presented that day was the 

concept of code switching. Code switching is being defined as when the students 

switched between their two languages. Fitts viewed this as a positive “third space” 

activity that embraced the type of Funds of Knowledge being sought after in this study.  

In connection, Sayer’s (2012) research supports this idea of code switching, or 

what is referred to in more contemporary terms as Translanguaging. The reason for this 

name change is based on what is occurring when an individual is Translanguaging. The 

traditional view (code switching) saw it as two languages independent from one another. 

In this view, there is a tendency to view use of one language in as normal, and the idea of 

bilingualism as foreign, or incongruent to cultural practice.  Translanguaging instead 

views bilingualism as normal and that languages are not separate but part of the 

individual’s larger linguistic repertoire. This repertoire will continue to develop in 

response to the individual’s needs, and surroundings (Garcia 2013). Sayer’s study took 

place in the Westside communities of San Antonio Texas, which have a 95% Latino 

population. The student body of Callaghan Elementary school, the participating 

institution, is 97% Latino. The classroom in focus for the study was Ms. Casillas’ second 
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grade, which consisted of 15 students. Six of the students had been held back a grade. 

This study was qualitative, and followed Ms. Casillas class for two years of their 

education. The data collected was field notes and interviews in order to find specific 

linguistic patterns among the students. The problem being addressed in Sayer (2012) was 

whether or not Translanguaging is a hindrance for Spanish speaking students in the 

classroom. The findings of this study suggest that translanguaging supports: 1) Teaching 

academic language using a comprehensible form of communication; 2) making the 

content of lessons more intellectually accessible; and 3) Promoting a positive view of the 

students background in relation to the school Sayer (2012). An important insight as to 

why this is the case is that Translanguaging is the way many of the participating students 

communicate at home. Their monolingual peers in many other areas of the country have 

the privilege of already fitting the lens of academic language expectations.  For this 

reason, it would be more intuitive for educators to allow ELLs the same privilege while at 

school.  In other words, Translanguaging was found to be purely beneficial in the 

classroom, and in no way a hindrance. Translanguaging is compatible with the Funds of 

Knowledge theory of pedagogy because it is building on how the students interact at 

home, and what their strengths are.  Instead of feeling the need to adapt to learn, the 

classroom discourse is being adapted based on the cultural funds of knowledge already 

present.  
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Ethnographic Research as a way to learn about families  

Funds of Knowledge can also be used as an instrument to clarify broader 

misconceptions through focused inspection of family life and culture. This is a significant 

body of literature to include in this review, as there is a persistent misunderstanding in 

education that views marginalized family culture from a deficit perspective. This deficit 

view is imposed quite regularly on immigrant families, based on the assumptions of class 

positioning, and English language ability. This same discrimination often also applies to 

families who are identified as being outsiders based on persistent ignorance towards race 

within the United States.  

Espinoza-Herold (2007) and Kiyama (2011) used and ethnographic based 

qualitative inquiry to illuminate the hard work of marginalized families, and the ways in 

which they attain success in a system that often works against them.  The initial research 

of Espinoza-Herold (2007) and Kiyama (2011) began within larger ethnographies, both 

heavily focused on parental outreach and college readiness.  Espinoza-Herald chose to do 

more research with the participation of one specific student from a study that originally 

involved multiple families (2007).  Kiyama was originally studying data from 85 families 

participating in a Parent Outreach Program (2011). The program was created to assist the 

working class and impoverished families living on the South Side of a city near the 

border of Mexico (Kiyama 2011).  The specific goals of Parent Outreach were to create 

better communication with Mexican parents, educate families on future educational 

expectations, and to improve college readiness in students. Kiyama opted to record 

qualitative research on 6 specific families in the program, as she felt their stories were 

important to tell.  The researchers opted to present studies of their work with specific 
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students and families in order to display the exceptional lives that are often overlooked by 

the educational system.   

Research with Specific Families 

Espinoza-Herold’s inquiry implemented 12 interviews with the family of Carla 

(pseudonym): A student who had overcome a great deal in her education in order to 

attend and succeed in college. Specifically, Carla was labeled as a potential drop out 

during most of her secondary education, and the diluted curriculum offered to her as an 

ELL only served to affirm the discrimination she was dealing with. Ironically, if it hadn’t 

been for her own diligence, in conjunction with the relentless caring of her parents, the 

system would have failed Carla (Espinoza-Herold 2007).  Examples of this are seen in 

the guidance provided by Carla’s mother as described throughout the case study.  

The use of interviews has the potential to construct a very personal, yet 

informative, window into family life. Both studies incorporated families of Latino 

heritage as their participants.  In this case, inquiries performed by both Espinoza-Herold 

(2007) and Kiyama (2011) found that there is a positive relationship between the cultural 

funds of their focal students, and succeeding in college. How this was measured in each 

study involved implementing multiple interviews over time, followed by mapping the 

results in order to seek trends in non-traditional forms of valuable knowledge (Espinoza-

Herald 2007; Kiyama 2011).  In both cases, the student interviewees repeatedly referred 

to their parents as bearers of powerful advice and support.  This advice was often heavily 

tied to culture and language, while the support came in the form of sacrifices.  

The similarities between Kiyama (2011), and Espinoza-Herold (2007) pertain 

specifically to the culture of familial bonds. For instance, Espinoza-Herold found that 
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there is immense value in “Dichos” which are defined best as: pieces of wisdom derived 

directly from Mexican culture.  This knowledge from home is essential as it is 

persistently given to children from their parents as a form of support, guidance, and is 

affirming to their identity as minority students. Kiyama (2011) learned of a similar form 

of parental guidance, which is referred to as consejos. The relative sameness between 

“consejos” and ”Dichos” is a noteworthy observation for the researcher. While there is 

most likely culturally epistemic rationale for having different words, they both convey 

that Latino parents are strong willed and caring parents.  The parents want to foster a 

positive self-image in the children, and do so through the cultural values they have as 

Latinos.  

The interviews also illuminated the heavy involvement of parents in ways that the 

schools often did not recognize.  The actions included networking within the community, 

active assistance in the child’s learning, monetary support, and sacrifices in order to put 

their children’s education first (Espinoza-Herald 2007; Kiyama 2011). For Carla’s 

parents this included taking unpaid leave from work in order to drive her to classes while 

she was in college.  Carla had been in a terrible automotive accident, leaving her father as 

the only person available to get her to school. Espinoza-Herald discovered that he took 

unpaid time from work, at risk of losing his job, to make sure his daughter finished her 

degree (2007). The parents in Kiyama’s study communicated with each other in order to 

have knowledge of their children’s whereabouts within the community after school. 

Many of the parents took time to create their own spelling tests in order to prepare their 

children for upcoming tests.  In both cases, the findings are a record of deeply caring and 
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involved Latino parents.  Therefore, Funds of Knowledge based inquiry yields qualitative 

data, which can dispel discriminatory beliefs held within the educational system.   

 Inquiries to better understand the needs of ELLs.  

Another area of inquiry that has challenged deficit beliefs focuses directly on how 

our education system is misaligned with the needs of ELLs and their families.  This 

literature is vital, as it presents specific areas in which schools and educators could 

improve the learning experience of ELLs.  Rolón-Dow and Chen (2014) as well as 

Gregg, Rugg, and Stoneman (2012) framed inquiries around the educational concerns of 

families and ELLs. Rolón-Dow and Chen (2014) worked with a sample of 39 students, 

and created a profile for each using the information gathered during 60-90 minute 

interviews. The majority of that sample included students of Puerto Rican background. 

The researchers note that the instances of oppression, and cultural miscommunication 

within schools, are experienced by many of the Latino students in the United States today 

(Rolón-Dow and Chen 2014). 

 One student featured in the study, Nadine (pseudonym), reported that with the 

support of her family she was able to grow and develop bilingually. Nadine is a 

noteworthy case as her mother insisted she be removed from ELL status after two years. 

Nadine had to take responsibility for her English development, while also being 

mandated at home to preserve her Spanish (Rolón-Dow and Chen 2014).   She makes the 

observation that this was not an easy accomplishment, and that she faced blatant 

discrimination during her education.  A specific instance involved a middle school 

teacher who attempted to impose on Nadine that it was ‘English only’ in American 

schools (Rolón-Dow and Chen 2014). Luckily for Nadine, she had the family support 
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necessary to dispel this false information, as her grandfather was a lawyer in Puerto Rico.  

After he reassured her of this falsehood, she was motivated to pursue civil rights studies 

and to preserve her home language (Rolón-Dow and Chen 2014).  The implications of 

this student profile information illustrate that the American education system is often 

consciously opposed to the needs of ELLs. In many cases ELLs do not have the available 

knowledge funds, such as a grandfather versed in the constitution, and are victimized by 

the actions of ill-intended educators.   

In order to prevent victimization of ELLs, schools can be active in finding out 

firsthand what necessary accommodations students, and their families, are not receiving. 

Gregg, Rugg, and Stoneman, (2012) implemented a focus group strategy in order to ask 

families what schools could do better. There were a total of 4 focus groups, the size of 

which ranged from 2 to 8.  That group size includes facilitators and parents. A total of 

fourteen caregivers participated, representing 19 different children. Those participants 

were located from within a Head Start Center, which was serving 280 students at the time 

of the study.   

Very similar to Rolón-Dow, Chen (2014), Gregg and colleagues were seeking 

insight into the academic, and linguistic aspirations, of the participants through a 

qualitative method of inquiry. A PhD student from a Marriage and Family therapy 

program was the facilitator of each focus group session in this study. This was to add 

validity to the format of the interviews and the quality of each structured question. Three 

foundational motivators were used for formatting the questions: 1) The strengths and 

interests of the child and family, 2) The hopes and desires of the child and family, 3) The 

barriers in communication, and relationship-building, between the teacher and the 
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participants. In this case the findings pointed toward a general feeling of alienation in the 

parents from their children’s’ teachers.  Parents report that while some teachers are open 

to building a relationship that will support their child’s development, many are missing 

the mark. Two of the more commonly occurring ways this happened were teachers failing 

to recognize the strengths of their children, and the language barrier when 

communicating with parents.  A parent observed that homework and feedback arrives 

from the teacher, but never any positive feedback (Gregg, Rugg, & Stoneman, 2012). The 

parents also remarked that during conferences, their communication felt greatly limited 

due to the lack of shared language.  The parents did not blame the teacher for this 

language barrier (Gregg, et al. 2012). The researcher would like to point out that teachers 

have the ability to request a translator through their school district for parent teacher 

conferences in most instances within the United States. The parental language was 

Spanish, a language with an abundance of available translators within the United States.  

The responsibility to accommodate in such situations does in fact fall on the educator in 

this scenario. Recommendations for the future by Gregg and colleagues included creating 

a language access program that would involve liaisons and community experts (2012).  

  What can be concluded is that there are ways that schools could be addressing the needs 

of ELLs. These students arrive with their own set of strengths, and their own stories. 

Educators who are unwilling to work with ELLs are either failing to see these aspects, or 

they are choosing not to.  

One of the major changes needed in how educators view ELLs, is for them to 

realize how much work, and responsibility, is expected from them.  Research by both 

Rubinstein-Ávila, (2007) and Andrews and Yee, (2006) addressed the research problem 
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that schools overlook the strengths of ELLs. The student’s bilingualism often relate to the 

student being a central actor in maintaining family wellbeing (Andrews and Yee, 2006). 

This includes translating communication with the school, clarifying other forms of 

correspondence parents receive in English, and simply learning to fend for themselves 

educationally in a monolingual education system  (Rubinstein-Ávila, 2007; Andrews and 

Yee, 2006).  Observing that students are active participants in family life helps to refute 

the documented tendency for educators to label ELLs as passive individuals in the 

dynamics between school and home. Andrews and Yee suggest that underestimating the 

potential of intelligent students based on language could be a cause of the barriers that 

form between the two environments.  

The structure of both studies had many similar features, including the close focus 

on specific students, and the narrative format of the data.  The work of Rubinstein-Ávila 

(2007) followed the educational journey of one young girl (Yanira) from the end of 8th 

grade all the way through the first year of high school.  The data collected included field 

notes, four formal interviews, two semi-structured LISA (Longitudinal Immigrant 

Student Adaptation study) interviews which are focused on the participants immigrant 

background, two open-ended interviews concerning Yanira’s beliefs, each was 

approximately 80-90 minutes in length.  The findings of this research highlighted 

disconnection between the linguistic expectations of the school and home, which are 

intensified by the change in expectations after moving from the Dominican Republic. For 

instance, there was no printed material in Yanira’s home; there was also no access to the 

Internet. What became increasingly evident over the course of the year was that Funds of 

Knowledge research highlighted the student’s independent linguistic development as an 
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emerging bilingual. Yanira displayed the ability to translate for her parents in multiple 

settings. At the same time, this student took up responsibility for her own learning by 

learning to read for context clues in English in order to keep up with her classmates 

(Rubinstein-Ávila 2007). Yanira also took up the responsibility of maintaining Spanish in 

order to preserve ties with family still living in her home country (Rubinstein-Ávila 

2007). Yanira’s’ journey motivates the researcher to understand that prescriptive views of 

what a ‘competent student’ is, are largely based on assumptions that don’t understand the 

diversity of education. Her identity as a student can best be understood as a bilingual, 

highly competent individual, who translates for her family when need be (Rubinstein-

Ávila 2007).  

Similarly, Andrews and Yee (2006) followed their participants in highly focused, 

narrative based Funds of Knowledge research.  The researchers were two female 

educators one of whom identifies as bilingual, growing up in a Mandarin-English 

household.  The participating families of the two focal students spoke neither English nor 

Mandarin, therefore multiple interpreters were also active participants in the study.  The 

first student, Nadia (pseudonym) and her family hail from Bangladesh. They are 

practicing Muslims and have a bilingual Arabic-Bengali household.  Saqib was the 

second participant, with a household language of Punjabi.  The data recorded throughout 

the study tracked different aspects of Funds of Knowledge. This included home life, 

school life, school-home interactions, different views of knowledge, and finally changes 

that occurred during the study (Andrews and Yee 2006).  The findings of which are 

extremely analogous to Rubinstein-Ávila’s study. Researchers found that educators often 

overlook the contributions of ELLs to their families (2007).  Evidence of such, includes 
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documented instances of the focal students negotiating important linguistic tasks for their 

family. For instance Nadia is tasked with checking receipts of transactions for her family 

in order to make sure they were charged properly. In this way, both Andrews & Yee 

(2006) and Rubinstein-Ávila (2007) conclude that ELLs have independently developed, 

repertoire-based skills that have great potential for use in the classroom. Often these skills 

are tied to language, and could be implemented to motivate further linguistic 

development during instruction. 

  Connecting with Communities. Many researchers (Rolón-Dow & Chen 2014; 

Buck & Sylvester 2005; González, Andrade, Civil, & Moll 2005) conclude that Funds of 

Knowledge is useful for teacher-community development. Lack of acquaintance between 

educators and the neighborhoods they work in was the focus of the research problem 

across studies.  In correspondence with the tenets held by Funds of Knowledge: all three 

studies placed inquiry on whether ethnographic qualitative research could assist 

participating educators in better understanding these distinctive communities.  In order to 

give context to the research inquiry, it is important to note that in Rolón-Dow & Chen 

(2014), Buck & Sylvester (2005), González et al. (2005) the teachers are often of a 

different socioeconomic status, ethnicity, and residency, from the communities in which 

they are teaching.  

A portion of this research looks at how the teacher can transform their 

epistemology concerning neighborhood knowledge funds through community 

engagement. Teachers in these studies were going out into the field to construct a positive 

understanding of communities that are often viewed as failing. For instance, González et 

al. (2005), and Buck & Sylvester (2005) both found that cultural perspectives of 
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knowledge were what often got in the way of educators in these communities. The way 

that teachers have constructed their epistemologies of education, fluency, and 

community, can impede on their ability to find an effective means of discourse in diverse 

classroom settings. 

One aspect of epistemological change for teachers could be rethinking the way in 

which people understand a certain content area, or discipline. González and colleagues 

discovered rich knowledge of mathematics held by members of a working class Latino 

community, although due to perspective, educators could overlook this in the classroom. 

It wasn’t until Funds of Knowledge research was performed that the picture began to take 

shape. To elaborate, the knowledge discovered in this study pertained to skills in 

accomplishing a task. The participating community experts had learned mathematics 

through tailoring.  Math learned through tactile trade forms knowledge differently than 

when it is developed in an institutional setting.  González and colleagues note that Sra. 

María learned to be a tailor through a trade school in Mexico.  Given this form of formal 

education background, Sra. María (a community expert) has learned to use rulers, tools, 

and mathematics in a contextual manner, for the purpose of creating clothing. As the 

community expert continued her sewing lesson she referenced measurements, and used 

quick division, to illustrate the proportions needed to construct a dress.  For the math 

experts performing the research, they felt as confused and unversed in the realm of trade-

oriented math (González et al. 2005). The implication at the forefront of this study was 

that culturally constructed perceptions dictate what we consider education, and 

knowledge.  For the researchers, the classroom was not culturally aligned with their own 

formal backgrounds in mathematics.  This also comes with the realization that there is 
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privilege in being versed in mathematics in the manner that is favored by the society in 

which one is functioning.  Examples of how knowledge translated across cultural lines 

included Sra. María’s knowledge of how to measure out a circle of fabric, and then 

properly divide that circle into quarters (González et al. 2005). This is evidence that the 

community expert understands the concept of circle from a mathematical perspective, as 

it would take equal distance of the points on edge of the circle from the center in order to 

have equal quarters. The difference is that instead of describing this point through 

mathematical theory, María describes it through the context of sewing.  

The same discipline taught in a formal classroom setting has an extremely 

different surface appearance. Educators could replicate similar studies in order to gain 

new perspectives on the types of knowledge people have in various disciplines. Going 

further, the results challenge the ways in which American schools traditionally teach 

mathematics.  

Implementing Funds of Knowledge inquiry has also shown to be an effective tool 

in preparing pre-service teachers to enter the classroom. In the case of Buck and 

Sylvester’s (2005) study, the social foundations of education were the focus; though the 

outcome still became a matter of overcoming deficit perspectives. The research problem 

is indicative of the discussion thus far on cultural barriers. Although an additional focus 

in this particular study was how trying to overcome those barriers will affect teachers in 

training. In other words, what are the moments of growth and change for pre-service 

teachers working in community-based research studies (Buck & Sylvester 2005)?  The 

answers were sought through the use of community explorations, always with a 

neighborhood expert who identified with the area in which they traveled.  
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Initial responses to the community dynamics in urban environments have 

potential to impede on the pre-service candidates’ ability to find valuable cultural capital.  

Similar to the mathematician participants in González et al. (2005), particular education 

students went through a transformative process in perspective during Buck and 

Sylvester’s study as well.  For one particular student, this process involved changing their 

initial sentiments toward an urban community they struggled to identify with. Their 

journey involved a shift in perception, from negative and critical, into optimistic and 

exploratory (Buck and Sylvester 2005). As a result, they found pedagogical insight that 

allowed for a more effective approach to classrooms in this neighborhood.  This insight 

involved building relationships between some of the more senior community members, 

and their students. One particular storeowner had stayed in the community despite its 

transition into poverty. The researcher who interviewed this storeowner realized that 

despite some of the pervading issues, this was a community of people who cared and 

were trying to live their lives successfully. Using this lead, the researcher constructed a 

history curriculum project, which tasked students with learning the history of their local 

community. This project called for engagement and community development, with 

potential for building positive networks.  This particular teaching candidate was able to 

realize the social potential of an urban Philadelphia community through Funds of 

Knowledge inquiry.  

Authentic Lesson Content  

A large body of the available research also shows that Funds of Knowledge is an 

advantageous tool for constructing culturally relevant lessons. Included with Buck and 

Sylvester’s above-mentioned work (2005), numerous teachers already in the field have 
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used Funds of Knowledge to make their lessons more culturally relevant.  In contrast, 

there are certain areas of literature that show education often lacks in creating culturally 

relevant experiences for students. A focused qualitative study of kindergarten classrooms 

completed by Hedges, Cullen, and Jordan (2011) closely examined the professional 

intuition of teachers in what funds of knowledge they choose to implement, and the 

rationale for doing so.  The sample included 33 students who represented two separate 

classrooms, both of which were public kindergartens.  The results of the study found that 

any form of cultural connection implemented with students was pulled from popular 

culture, and not from authentic experiences (Hedges, Cullen, and Jordan 2011). Going 

further, the findings concluded that when popular culture such as super heroes was 

implemented, it was taking the role of a behavior management tool. Researchers did give 

feedback that resulted in using such tools as curriculum builders later in the study 

(Hedges et al. 2011). While the conclusion was that teachers had a welcoming 

environment for students and families in both classrooms, there was little evidence of 

authentic inquiry into the cultural capital of the students. A pertinent research question 

was asked by the researchers, which addressed how teachers chose which the culture of 

the classroom based on students’ needs. More specifically, which students are benefiting 

from both the planned a spontaneous instruction? An answer can be found in the record 

of lesson plans and observation notes. These records showed that the students with 

highest attendance, and who were the most vocal had the privilege of cultural capital in 

the classroom. This means that the students who are monolingual English speakers, and 

who meet cultural expectations of the classroom, have more say in their learning than 

ELLs. That being said, the ELLs have equal right to this autonomy in the classroom but 
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are not granted access because they are not meeting the same cultural expectations as 

their peers.   

When looking at Funds of Knowledge from the perspective of ELLs, these 

findings are motivation to problematize how mainstream educators are running their 

classrooms.  The study mentioned above by Hedges and colleague observed a disparity in 

student privilege based on who was more vocal in the classroom. For ELLs this 

occurrence is a huge problem, as they are often times less vocal and open to participation 

as their peers.  

Politicized Funds of Knowledge 

As a point of comparison to Hedges and Colleagues (2011), Gallo and Link 

(2015) found a positive relationship between the implementation of Funds of Knowledge 

and the student’s motivation to participate, and excel, in educational activities.  The 

sample was drawn from a larger ethnographic study that took place over the course of 

five years. As the study progressed, qualitative data tracking narrowed the focus to a 

sample of families struggling with the tragedy of deportation.  The researchers ultimately 

chose a highly focused sample of one specific student. Ben (pseudonym) was a fourth 

grade student who had experienced a great deal of familial hardship.  This boy’s life was 

in focus due to key events such as his father’s arrest, and subsequent deportation.  

In this case, data included a written record of Ben’s participation in: recess, a 

library afterschool program, and the classroom. The purpose of this study was to see how 

politicized knowledge owned by Latino Students could enrich their learning experience. 

Politicized Funds of Knowledge is specifically a student’s understanding of concepts that 

have a larger real world relevancy (Gallow & Link 2015). The researchers are sure to 
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note that often times Politicized Funds of Knowledge can be viewed as controversial, in 

this case the topic of deportation. The conclusion of this study suggests that when 

encouraged to share this knowledge, Ben took on a leadership role, generated authentic 

ideas, and created original written works to convey his comprehension of deportation 

issues in politics. The student centered content that Hedges Cullen, and Jordan (2011) 

saw kindergartens lacked for ELLs, Gallow and Link found to be extremely enriching. 

This content includes activities that motivate all students to share in their backgrounds, 

and venture into topics they wish to learn more about.  Gallow and Link’s focal student is 

encouraged to lead class in the topic of deportation, yet teachers in many school districts 

may not even take the time to value a student from Ben’s background. While the age 

differential between the studies being compared matters, there is a correlation present 

between authentic, relevant content, and student achievement. 

Culturally Relevant Science Lessons 

There is a large body of available research concerning different approaches to 

Culturally Relevant Science instruction. The works by (Handa & Tippins 2011; Licona 

2013; Roth & Lee 2004; Tan & Barton 2010; Upadhyay 2004) all emphasized the strong 

relationship between community funds of knowledge and effective science instruction.  

The studies also shared similar research problems, which motivated their inquiry. The 

research problems across all studies addressed the failure of traditional science education 

to meet the needs of ELLs and marginalized communities (Upadhyay 2004; Roth & Lee 

2004; Tan & Barton 2010; Handa & Tippins 2011; Licona 2013).  
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Urban Communities 

  In-service teachers. One area where the discussion of cultural relevant science 

pedagogy is especially important is in urban communities. Often inner city 

neighborhoods are those whose culture is misaligned with traditional science instruction. 

The contexts of (Furman Barton, & Muir 2012; Tan & Barton 2010;Upadhyay 2004) are 

reported as urban, working class communities. The schools in both studies consist of 

predominantly African American and Latino students. Upadhyay (2004) as well as Tan 

and Barton (2010) were concerned with how science instruction can intersect with the 

experiences of the students.  The case study by Upadhyay (2004) followed Jane, a 

successful and well-traveled teacher, as she worked to make her instruction as responsive 

to the students’ needs as possible.  Jane’s classroom consisted of predominantly Latino 

students.  The way she approached Funds of Knowledge was to validate their intellectual 

input as often as possible. This involved bringing in the cultural aspects of family life that 

related to the instruction.  

For instance, when a student challenged the notion that all plants needed air, their 

rationale came from watching a grandmother germinate seeds in a cupboard. Jane 

validated this input by confirming the student’s observation, and altered instruction to 

explain how oxygen reaches the plant during the germination of a seed (Upadhyay 2004).  

The student expressed prior knowledge concerning botany, having a grandparent that is 

an expert in gardening. This is also an opportunity for cultural relevancy, as it pertains to 

raising plants while also living in an urban area.  Student can learn the science of 

gardening indoors. One of the lessons Jane taught included nutrition and food science, 

and presented different cultural aspects of cooking as an activity.  Tan and Barton’s 
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(2010) focal teacher approached student’s funds of knowledge in a different manner. 

Referred to as Mr. M, the teacher runs his classroom with certain expectations. He 

expected the students to enter class quietly and begin working on the warm-up 

assignment.  There are periods of time when Mr. M’s students cannot ask questions and 

must listen to explanations of science content. Tan and Barton (2010) note that at first 

glance this seems like a poor teaching strategy, but Mr. M is actually student favorite.  

His approach to funds of knowledge in his science classroom is largely focused on 

building up the agency of his students as experts of the classroom and community. That is 

because during the rest of Mr. M’s instructional time, he provides students with a great 

deal of agency in deciding how they will approach their learning.  

  How Mr. M approaches his students is grounded in Holland, Lachicotte, Skinner, 

and Cain’s (2001) theory that science instruction is a microcosm of larger social and 

cultural constructs. To elaborate, the work of science is often that of collaborative, or 

community based learning, it often demands the shared intellectual effort while also 

presenting task-based collaborations. In this way, Tan and Barton view the student’s 

“figured world” or their identity in Mr. M’s class as dependent on whether his instruction 

intersects with their cultural background. This means that while Mr. M expects certain 

rules to be followed in his classroom, he allows students to construct their own identities 

as scientists by allowing them to choose their roles and their projects. Some examples to 

note are that Mr. M has numerous class pets of which the students are invited to become 

expert caretakers. He allows students to collaborate: Members of his classroom can 

choose the roles they perform on projects they invent. The challenge is connecting those 

projects to the content he presents, and displaying what they have learned (Tan and 
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Barton 2010).  He also has the students keep work portfolios that show the different 

creative science based projects they chose to work on throughout the year. The protocol 

of Mr. M’s classroom is culturally relevant, as well as informed by Funds of Knowledge. 

The way in which this classroom is culturally relevant is that the direction of classroom 

discussion is based on what matters to the community in which the students live.  An 

example being, when Mr. M makes the connection between biology and community 

health. They discuss the dangers of smoking, and then discuss the abundance of cigarette 

ads within their community. The students learn the biological implications of smoking, 

and are presented with its relevance.  

Often he will require that the students write a proposal for the classwork they 

choose to pursue. This promotes the development of professional skills within the field of 

science (Tan and Barton 2010). The task of writing a project proposal motivates students 

to make a connection with what they choose to learn about, therefore connecting it to 

their own personal development. There is one aspect of Mr. M’s instruction that 

intersects with Jane’s, the teacher from Upadhyay (2004), that is when he invites his 

students to tell stories they have that seem related to what they are learning. In this way 

Mr. M is seeking out the students Funds of Knowledge by encouraging them to share 

prior experiences, and also by allowing them to seek out projects they want to learn in a 

formal way. While Jane allowed this prior knowledge to arise organically in her class 

discussion, the rationale for inviting this input, despite how it is structured, is the same. 

This is the more traditional approach to funds of knowledge, as students are using prior 

experience to make connections with new content. The researchers (Tan and Barton 
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2010, and Upadhyay 2004) both used a case study format, with field notes and video 

footage, to gather this data.  

The work of Moje et al. (2004) is unique within the body of available literature on 

science/Funds of Knowledge research as it was collected over the course of 5 years. As a 

result the amount of useful data that was gathered is immense. Moje and colleagues 

found, as already mentioned in other literature, that familial and community knowledge 

can bolster the relevancy of science content.   

Where this study begins to differentiate is that there are numerous other avenues 

within the lives of students that serve as valuable knowledge. This study connects with 

the findings of Rios-Aguliar (2010) regarding the influence of transnational identities as a 

defining aspect of ELL’s linguistic and academic development. For Moje and colleagues, 

this meant redefining scientific literacy, many ELLs began their science education in a 

region with a far different ecology than where ever they relocated. In this specific 

research study, the participating students were from Mexico, Puerto Rico, and the 

Dominican Republic but had relocated to Detroit, Michigan. There were 30 participating 

students in this study, whose ages ranged from 12-15. The students participated in three 

inquiry based science units. All of the units were centered on community, and personal 

wellbeing. Topics included pollution (both air and water), and safety when in a 

community.  

The researchers implemented Funds of Knowledge inquiries with the students, in 

order to make the science instruction more relevant. This involved asking students to 

share past experiences from where they had previously lived. One story that was shared 

tied into the unit as a female student’s father had farmed mescal root in order to sell it in 



FUNDS OF KNOWLEDGE CURRICULUM PROJECT 36 

 

 
 

bulk to companies that produce Tequila (Moje et al. 2004). One observation made on the 

part of the researchers was that students were more motivated to work when the content 

incorporated examples of geography, earth science, and culture from their original 

country. Moje and colleagues also made the important distinction that learning how to 

write, and discuss, science content is a separate but equally important skill. This 

distinction between science fluency and science knowledge is huge as many ELLs 

already do have full knowledge of science concepts, and are simply looking for assistance 

in entering the conversation (Moje et al. 2004). This is a major aspect of culturally 

relevant science pedagogy, how are we as educators linguistically and culturally allowing 

ELLs to enter the conversation?  

Preservice science teachers. The work of (Furman, Barton, Muir 2012; Laughter, 

Adams 2012) diverged slightly from similar studies as it followed the journey of one pre-

service science teacher interested in culturally relevant pedagogy. The future teachers in 

both studies were going to be working in urban school districts, and were seeking ways to 

optimize their instruction for that social setting.  Ben (pseudonym) was participating in 

fieldwork through an urban school district that had a partnership with his college 

institution. The study is a qualitative account of Ben’s development as an educator during 

and after this field experience. During this time, the participant began to recognize that 

science education is ineffective if the instructor fails to adapt their lessons to the needs of 

and identities of their students (Furman et al., 2012). For this reason Ben began to reflect 

on ways that he could improve his own instruction when he entered the field himself.  

Specifically, he recognized that the theme of lessons such as teaching plant life through 

farming discussion is not relevant to students growing up in an urban neighborhood.   
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The point of focus in this study was the moment that Ben brought his concerns to 

the attention of his cooperating teacher.  As a result, the teacher was open to working 

with Ben to develop interventions for the class that would make content more relevant to 

their lives as students living in an urban environment.  

One of the interventions involved taking the students on a trip to local 

neighborhood markets. The class was given a worksheet that motivated them to gather 

specific information during the trip. This included nutritional and agricultural details of 

the produce available in 2 different neighborhood markets. The students then had to 

answer higher order thinking questions that involved synthesizing all of the information 

they gathered (Furman et al., 2012).  

Laughter and Adams (2012) approached cultural relevancy differently. In their 

study, the focus was on the choice of materials for in-class instruction.  Adams, a 

Preservice science teacher, was searching for a way that science instruction could also 

teach students about human rights. Using a science fiction book involving an alien 

invasion, Adams initiated Socratic discussions amongst her students.  This was motivated 

by the story’s plot, which involved loss of natural resources, and human rights. The 

discussion was framed as a thought experiment that addressed the hypothetical 

implications of such an event, from the perspective of the students. What was interesting 

about the comments recorded by Laughter and Adams (2012) was the amount of concern 

toward racial discrimination the students had.  The discussion questions were framed for 

the students to address difficult topics during the circle discussion. These were framed 

around race, socioeconomic status, the political landscape of America, and the general 

demographics of our country (Laughter & Adams, 2012). The combination of a highly 
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enjoyable piece of literature, and a stimulating form of discussion, resulted in extremely 

high student motivation and achievement.  This activity also made it much easier to 

transition to other more conventional science concepts and connect them to the topics of 

interest to the students. 

Rural communities  

A similar body of literature on Funds of Knowledge and science instruction was 

implemented in rural communities each with extremely unique characteristics. The 

communities of (Licona, 2013; Handa & Tippins, 2011; Roth & Lee, 2003) all feature 

non-traditional ways of life that risk being viewed with a deficit lens from the perspective 

of educators. The problem being addressed by (Honda & Tippins, 2011; Licona, 2013; 

Roth & Lee, 2003) is that immigrant, indigenous and native students are not given equal 

opportunities due to the discriminatory views of scientific literacy. This means simply 

because an ELL is still developing linguistically, that does not mean they shouldn’t have 

access to equitable science instruction.  All three studies implement the use of field notes, 

narratives, and work samples as data. Roth and Lee (2003) takes place in a Pacific 

Northwest community that identifies as predominantly Native American. The participant 

group is a class of 27 students, 15 male, 12 female and 9 of whom have been designated 

with IEPs. Roth and Lee (2003) questioned the IEP status of these students. The 

misunderstanding of students’ academic achievement related to the research problem, in 

that the expectations of middle class American educators did not align with the cultural 

background of their Native American Students. 

It is important to note that both Roth and Lee (2003) and Licona (2013) 

recognized how the communities in their studies dealt with poor living conditions as the 
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main source of valuable science education. To elaborate, Roth and Lee participated in a 

summer environmentalism collaboration known as the Henderson Creek Project within 

the community referred to as Oceanside.  The circumstances occurring were that 

deforestation had led to the contamination of Henderson Creek, a local water source. The 

creek was losing its fish population, and the local watershed was being affected from this 

as well (Roth and Lee 2003). The data collection included field notes, documents created 

by activists for the creek, videotapes of public events, audio recordings, informal 

interviews, and factual documents that relate to the creek and the community.  

The researchers brought the students on site to the Henderson Creek Project and 

used the activities of the conservationists as a basis for the science projects the class 

worked on each day. The findings (in Licona 2013; Roth and Lee 2002) identified that 

the necessary tasks of community development were also some of the most stimulating, 

relevant, sources of content for science instruction. Roth and Lee’s findings suggest that 

when lesson content is directly tied to issues of community well-being, the learning 

process becomes much more relevant and intuitive for students. For instance, the students 

learned to check the PH, temperature, clarity, and water quality of Henderson creek, and 

to make educated judgments based on those measurements.  Some students were assigned 

as experts of the creek’s ecological history, having extensive knowledge of the area due 

to their native backgrounds.  This research gave strong evidence that when instruction 

embraces a community, there is a profound impact on student success.  

Licona (2013) found similar potential for community funds of knowledge to 

challenge preconceived notions of scientific literacy The community in Licona’s study 

was located near the border of Mexico and the United States. The findings of this 
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ethnographic narrative showed that community leaders had extensive knowledge 

concerning methods of water filtration, medical techniques such as creating salves, and 

the preservation of gardens in an arid climate.  This knowledge addresses multiple forms 

of scientific literacy, all of which can be implemented into appropriate lessons.  This case 

study was implemented with the cooperation of immigrant families living in a region that 

constitutes both sides of the border with Mexico and the United States. What the findings 

of this study (as well as Roth and Lee 2003; Upadhyay 2004) concluded was that science 

education that is culturally relevant should successfully transform marginalized students’ 

perceptions of their role in society.  Each study had some facet of their findings that 

showed a shift in student behavior, as they became active members of scientific learning.  

The Honda and Tippins (2011) study relates to the earlier body of literature in 

using Funds of Knowledge as a tool for teacher education. This study specifically looked 

at the impact that it would have on the preparation and training of Preservice science 

teachers. A research team of 10 future science educators and one professor/PhD 

candidate were the facilitators of this study The focus of the study was on cultural 

memory banking being used as a tool to gather community funds of knowledge. Cultural 

Memory Banking is a anthropological method adapted here to gather content that can be 

used in science lessons. This intersection of cultural practice, everyday life, and 

pedagogy is indicative of earlier discussed Funds of Knowledge research. Specifically, 

for this study this meant using tables, narratives, and other qualitative tools to track 

connections between local practice in science and science education. Honda and Tippins 

(2011) serves as an outlier in the available research due to it taking place outside of the 

United States.  The setting of the research is a rural village in the Philippines. Honda and 
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Tippins (2011) findings are still relevant as they reinforce the findings of (Licona 2013, 

Roth and Lee 2003) in showing community knowledge as a strong catalyst in successful 

science pedagogy. In this case Honda and Tippins (2011) concluded that the creation of 

local commodities such as a highly marketable shrimp paste, referred to as Ginamos, was 

the source of numerous ideas for science instruction. The researchers implemented a 

series of workshops for the students of the village with the assistance of locals.  

Bottom-Up Pedagogy. There was a body of available research that highlighted 

best practiced for science education within struggling communities. The work of (Moje, 

Ciechonowski, Kramer, Carrillo, Collazo 2004) included 30 participants 20 male, and 10 

female. The ages ranged from 12-15, across the participant group. All of the group 

members live in a predominantly Latino community. These students were chosen based 

on multiple criteria presented by the researchers. The homes of all 30 students identify as 

low-income or working-class as their socioeconomic status.  All participating students 

were identified as ELLs.  The research problem of this study focused on the concern that 

73% of Latino eighth graders were identified as below grade level proficiency in science 

achievement. The sample was to be assessed on environmental science knowledge before 

and after the intervention of exploratory, community based science lessons. This included 

field trips to zoos, nature preserves, and other forms of empirical experiences. To scaffold 

the learning in each lesson, the teacher provided graphic organizers, and cognate charts 

pertaining to the information that was vital to the students. Divided into two sub-groups 

(newcomers and ‘old-timers’) the students were given pre-tests and post-tests to gauge 

the any increase in science comprehension following the lessons. While the difference for 

the ‘old timers’ was marginal, newcomer ELLs showed significant gains in 
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comprehension (Moje et al. 2003). The conclusion of the findings was a correlation 

between rich empirical science experiences (with scaffolding) and improvement in both 

conversational and scientific language fluency in English. 

The work completed by Algee (2012) and Algeria (2013) values the cultural 

background of the students as a catalyst for learning a great deal.  Both studies 

implemented three forms of data collection in order to triangulate findings across 

mediums of inquiry.  The data collection methods were field notes, interviews, and 

recordings of classroom activity.  Algee (2012) had the additional method of pre/post-

assessments both test based and written response.  The participating teacher in the 

Algeria (2013) case study was of Latino background, and identified quite deeply with 

their Mexican heritage, having been an immigrant at 9 years old. Ms. Rodriguez 

(pseudonym) has a Master’s degree in education, with a focus in bilingual education.  It 

is important to note that this California based study deterred from the validation of 

bilingual classroom strategies, even going so far as to question them during the review of 

literature. The guiding framework for this research was to observe the aspects of Ms. 

Rodriguez’s teaching that addressed the social, academic, and personal development of 

her students. Going further, the researcher was in search of ways that the educator 

motivated students to be agents of change against those aspects of their social status they 

found problematic. The observations took place over four months in a large urban high 

school. The two classes each had over thirty participating students who immigrated to the 

United States from El Salvador, Guatemala, Mexico, and Nicaragua. The students are all 

ELLs, but have been identified as advanced or proficient by the State of California.  
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Ms. Rodriguez was chosen for demonstrating the second highest scores in the 

Science department’s periodic assessments of classroom success. The data collection that 

took place in her classroom included videotaped classroom observations in two classes, 

observation notes from four different class days, and informal and formal interviews 

concerning instruction. An interesting aspect of this study is that it is based in California 

so the teacher is working for success in a linguistically restrictive environment. Ms. 

Rodriguez created culturally relevant pedagogy through the types of activities she 

implemented in her classroom (Alegria 2012). In particular, she facilitated group 

discussions of neighborhood, and school focused issues. These discussions were given a 

student leader who recorded important themes on a giant notepad. Ms. Rodriguez would 

use the data from the discussions to shape future science lessons and to understand where 

her students struggled. During informal interviews, students expressed great appreciation 

for these aspects of their class.  

Taking into consideration the information that has been discussed in this literature 

review, the present study looks to gather qualitative information for the purpose of 

constructing culturally relevant science lessons. Where cultural relevancy and Funds of 

Knowledge intersect is that the latter (FoK) will be used to collect data and inform the 

teacher candidate on the lives of students who will be served by this Master Curriculum 

Project. The teacher candidate has included two tables better illustrate the framework of 

this study 
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Methodology 

Purpose 

 The purpose of this curriculum project is to gather family-based knowledge from 

parents of Spanish speaking English Language Learners (ELLs) in a local middle school. 

This information will be used to create a unit of bilingual, culturally relevant science 

lessons. The goal is to develop science instruction that is more equitable both 

linguistically, and socially for a local community.  

Step One: Find a Research Topic  

 

 The teacher candidate began inquiry about Funds of Knowledge during one of the 

courses in the TESOL program.  This research topic was chosen as means for the teacher 

candidate to further develop an effective pedagogical foundation as they prepare to enter 

the field of education. As the teacher-candidate prepares to be an educator, much of his 

teaching philosophy has become grounded in culturally relevant pedagogy. For this 

reason, the topic being researched will provide insight into how to best promote a 

classroom in which diverse students can thrive.  

Step Two: Conduct a Literature Review  

 This Literature Review was conducted throughout the duration of a course 

focused on performing Educational Research.  In this course, the teacher candidate 

solidified his research topic into a thesis statement, which could be used as the foundation 

of their search for available literature. The search for published research studies was 

conducted in the Reed Library of the State University of New York at Fredonia. The 

University library’s website (www.fredonia.edu/library) allowed the teacher candidate 

access to databases as well as, the interlibrary loan system.  The databases that were 
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searched include ERIC (Educational Resources Information Center), PsychINFO, as well 

as Google Scholar. When immediate access was not available, requests were submitted 

via interlibrary loan.  

 The key search terms included: Funds of Knowledge, ELLs, Science Instruction, 

and Culturally Relevant Pedagogy.  The search was limited to peer-reviewed research 

that was published after 2001.  The teacher candidate found a large quantity of research 

on the subject. Articles chosen also had to be peer reviewed, and grounded in research, to 

ensure their quality of input.  The foundational text, Funds of Knowledge: Theorizing 

Practices in Households, Communities, and Classrooms by Gonzalez, Moll, and Amanti 

(2005) was used as a basis for the researcher. 

Step Three: Receive Administrative Approval 

 The teaching candidate contacted the Dunkirk Middle School principal in May of 

2016 to inquire about approval to interview student’s parents. The Dunkirk Middle 

School Principal approved of the curriculum project interviews, and recommended 

contacts within the school that could help connect the teaching candidate with parents.  

At the beginning of the Fall 2016, the principal of Dunkirk Middle School was contacted 

once again concerning the criteria for permission slips for the interviews. The teaching 

candidate was informed that the school district does not have a permission slip for parent 

interviews. Therefore, the teaching candidate was instructed to create his own formal 

permission slip, and to send it to the Principal of Dunkirk Middle School for 

administrative approval.  Approval of the permission slip was granted allowing the 

teaching candidate to begin the process of reaching out to parents for participation. 
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Step Four: Contact Community Liaison  

 The teaching candidate originally proposed a Funds of Knowledge project to a 

science teacher from a prior field experience.  While the teacher was supportive of the 

idea, it was necessary to receive administrative approval as the study was being proposed 

through a public educational institution. At that point, the administrator declined to 

participate, due to district restrictions on visiting homes.  The administrators of the school 

recommended this project to the head of a mentor and educational support organization 

that operates through the school. While interest was shown, the head of this organization 

declined due to lack of resources and staff to assist during an already busy school year.  

At this point in the journey, the teacher candidate discussed with their supervising 

professor as to other avenues for the project.  The proposed setting of the study then 

transitioned to another location, a suburban middle school.  

 From here the teacher candidate communicated with the school Principal while he 

was working as a long-term substitute during June of 2016. The principal gave his initial 

approval of the curriculum project, and suggested possible community liaisons for the 

teacher candidate to contact.  While he did make initial contact with one community 

liaison suggested by the Principal, he and his supervising professor opted to go a different 

route.  

 The teacher candidate was looking for two things: families of ELLs to interview 

and a community expert to help him translate and understand the community better.  He 

found a community expert was found in the program, and they agreed facilitate the 

interviews and to assist the monolingual teaching candidate in connecting with the 

family. She grew up in this community and was bilingual in English and Spanish. 
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Step Five: Construct Interview Questions 

 During a meeting with the supervising professor, the teacher candidate inquired as 

to the best model for effective interview questions.  Their professor suggested a relevant 

set that has already been used in peer-reviewed research. For that reason he opted for this 

set of questions as a foundation (Amaro- Jiménez, Semingson 2011).  During a later 

review of the questions, the teaching candidate and their supervising professor decided it 

was ideal to add a larger variety of questions into the table and to delete some of the 

interview questions that seems to focus less on funds of knowledge as defined in the 

literature review and more on parenting practice related to the household. The purpose of 

these deletions/additions was to insure that information pertinent to the purpose of the 

curriculum project was obtained during the interviews. For this reason, the questions 

added were created by the teaching candidate and pertain to science, as well as the 

parent’s professional skills and background. These changes were made in September 

2016.  

  During October 2016, the supervising and teacher candidate modified interview 

questions more when they found a doctoral dissertation focusing on funds of knowledge 

interview.  Borrowing some interview questions from a doctoral dissertation written by 

Kiyama (2008), the teaching candidate reimagined the direction of the interview, heavily 

implementing the questions created in this work. The result of this reimagining was a 

more organized, and well-purposed set of interview questions.  Later in the month of 

October, closer to the interview date, the supervising professor made the recommendation 

that the teaching candidate should also include questions for the students, who decided to 

also sit in on the family interview. The professor recommended the work of Kleyn 
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(2012). Kleyn’s interview questions were constructed to shed light on the lives of 

transnational students in America. A transnational student is one who has migrated 

between one country and another at least one time during their educational career. There 

were numerous transnational student mentioned in the literature review, and the students 

who participated in this interview are also transnational.  

 The teacher candidate recognized the value of input from students with a 

transnational background. For this reason, the candidate looked to questions in the Kleyn 

(2012) transcript that would most likely yield responses beneficial to curriculum 

development. Question pertaining to differences the student has experienced in changing 

schools, the new cultural expectations of the United States, and the benefits/struggles of 

being a transnational student. There are also many question pertaining to the experience 

of being an ELL, and how teachers could better address their needs in the classroom.  

Themes that arise during the interview will then be synthesized into a table along with the 

parent/guardian interview. The themes that will be generated are then used to 

brainstorm/plan instruction that would benefit the educational development of ELLs.  

The tables presented on the following pages display adaptations of both Kleyn 

(2012) and Kiyama (2008). The teaching candidate provided Spanish translation for this 

project to emphasize and prepare for interview that will be completed in that language.  

They did this by using the Google Translate tool to create a Spanish version of the 

interview script. 
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Table 1 

Funds of Knowledge Interview Questions: Student Questions (Kleyn , 2012) 

English Spanish 

 

1. How has it been going to school here?  

What do you like best?   Least?  Can 

you share a story that shows this? 

 

 

1. ¿Cómo ha ido a la escuela aquí? ¿Qué te 

gusta más? ¿Menos? ¿Se puede compartir 

una historia que muestra esto? 

 

 

2. How have you used and learned 

Spanish, English and any other 

language in school and in general? 

 

  2. ¿Cómo ha usado y aprendido español, 

Inglés y cualquier otro idioma en la 

escuela y en general? 

 

 

3. What about ways that you benefit 

from being bilingual? 

 

 

3. ¿Qué hay de formas en las que se 

benefician de ser bilingüe? 

 

 

4. What are your challenges with any of 

these languages?   

 

4. Cuáles son sus retos con cualquiera de 

estos idiomas? 

  

 

5. What are your plans for the future?  

Do you plan to remain here or go 

somewhere else? Why? 

 

 

5. ¿Cuáles son sus planes para el futuro? 

¿Tiene previsto permanecer aquí o en otro 

lugar? ¿Por qué? 

 

 

6. Can you think of one contribution, 

maybe a skill or interest that you want 

to use to help the world in the future?  

 

6. ¿Puede usted pensar en una 

contribución, tal vez una habilidad o 

interés que desea utilizar para ayudar al 

mundo en el futuro? 

 

7. What is your favorite part about 

going to school?  

 

 

7. ¿Cuál es su parte favorita de ir a la 

escuela? 
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Table 2  

Funds of Knowledge Interview Questions: Family History  (Kiyama, 2008) 

English Spanish 

 

1. If you could describe your family, 

both your immediate and extended 

family, what would their 

characteristics be? 

 

 

1.    Si se pudiera describir su familia, 

tanto en su familia inmediata y 

extendida, cuáles serían sus 

características. 

 

 

 

2. How long have you been living in 

Dunkirk? When did you come to 

Dunkirk? How did you family come 

to Dunkirk?  

   

2.   ¿Cuánto tiempo ha estado viviendo en 

Dunkerque? ¿Cuándo llegó a 

Dunkerque? ¿Cómo fue que la familia 

venga a Dunkirk? 

 

 

3.   Can you talk a little bit about the 

history of your family’s migration to 

the Dunkirk community? (Search for 

extended history) What was the 

primary reason for coming to 

Dunkirk?    

 

 

3.    ¿Puede usted hablar un poco sobre la 

historia de la migración de su familia 

a la comunidad Dunkirk? (Búsqueda 

de la historia extendida) ¿Cuál fue la 

razón principal para venir a Dunkirk? 

 

4.   Do you have regular contact with 

other families in the city? What is 

the nature of that contact?    

 

 

4.   ¿Tiene contacto regular con otras 

familias en la ciudad? ¿Cuál es la 

naturaleza de ese contacto? 

 

 

 

5.    In thinking about your own      

childhood, where did you consider 

home? How often do you visit your 

home of origin?    

 

 

5.    Al pensar en su propia infancia, ¿de 

dónde se tiene en cuenta el hogar? 

¿Con qué frecuencia visita a su lugar 

de origen? 
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Table 3  

Funds of Knowledge Interview Questions: Labor History  (Kiyama, 2008) 

English Spanish 

 

1.    What type of job do you currently 

hold? What types of jobs have you had 

in the past? 

       (Note: A job can be defined as both 

paid and unpaid labor) 

 

   1.      ¿Qué tipo de trabajo es lo que 

actualmente tiene? ¿Qué tipos de 

puestos de trabajo que han tenido en el 

pasado?  (Nota: el trabajo se puede 

definir como tanto el trabajo 

remunerado y no remunerado) 

 

 

2. Did you receive training for these jobs? 

Can you describe that training?    

 

2.   ¿Ha recibido formación para estos 

puestos de trabajo? ¿Puede describir 

que el entrenamiento? 

 

 

3. How long have your been in your 

current job? How long were you in 

your previous jobs? 

 

3. ¿Cuánto tiempo han estado en el        

que su trabajo actual? ¿Cuánto 

tiempo estuvo en sus trabajos 

anteriores? 

 

4.     What were the reasons for changing 

jobs?    

 

4.     ¿Cuáles fueron las razones para 

cambiar de trabajo? 

 

 

5.      What types of informal jobs have   

you had? (i.e. garage sales, flea 

markets) What is the children’s role 

with these jobs? 

 

 

5.    ¿Qué tipos de puestos no ha tenido? 

(Es decir, ventas de garaje, mercados 

de pulgas) ¿Cuál es el papel de los 

niños con estos trabajos? 
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Step Six: Identify Participants  

 The foundational criteria for selecting participants were to find 1-2 Spanish 

Speaking families with children that are ELLs attending middle school. As the 

curriculum project evolved over time, it was decided that two separate families 

participating each in two interviews would provide the pre-service teacher with the 

information needed to design a Science curricula.  As noted earlier in this section, during 

spring semester 2016, two pathways to finding participating families (school district and 

community agency) were not successful. At this time (September 2016), a cooperating 

ENL teacher from Dunkirk Middle School suggested that the families interviewed both 

Table 4 

Regular Household Activities (Kiyama, 2008)  

English Spanish 

 

1.       What types of household activities 

do you practice on a regular basis? 

What is your typical household 

routine?    

 

1.      ¿Qué tipos de actividades domésticas 

practicas sobre una base regular? 

¿Cuál es su rutina típica de la casa? 

 

2.        How are your children involved in 

these activities?    

 

 

2.    ¿Cómo están sus niños que participan 

en estas actividades? 

 

  

3.       What types of weekly or monthly 

routines does the family engage in? 

Who usually participates in these 

routines?  

 

 

3.    ¿Qué tipos de rutinas semanales o 

mensuales no involucrar a la familia 

en? Que por lo general participa en 

estas rutinas? 

 

 

4. If bilingual, what language is spoken 

at home? How did this become the 

norm for the household? 

 

  
4.     Si bilingüe, ¿qué idioma se habla en 

casa? ¿Cómo esto se convierta en la 

norma para el hogar? 
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have children in the same grade level. This suggestion was made, as it will provide more 

consistency of information when designing the lesson content. At this time (September 

2016) the proposed criteria for participants was to be two families, served by Dunkirk 

Middle School, with students in the same grade. The ENL teacher agreed to send out an 

initial inquiry to families.  

 Over time this pathway to finding a family to participated in the interview process 

wasn’t successful either. The cooperating ENL teacher left the district in order to pursue 

a new position, and was unable to secure participants prior to their departure. After three 

failed pathways to finding a participating family, the supervising professor provided 

assistance in finding a family through a personal contact who were willing to participate 

in the interview. The family is very large, with multiple generations living under one 

roof. Their heavy involvement in the community both here in the United States, and in 

their country of origin Mexico, made them great candidates to offer their knowledge. It is 

believed that when the teacher candidate has his own classroom and can build trust with 

the families of his students, accessing families will be easier. 

Step Seven: Create an interview permission slip  

 Even though this is a curriculum project, the supervising professor wanted written 

permission to record the interviews. Using a template, the teaching candidate created a 

formal permission slip for parental participation in the interviews. The permission slip 

features an outline of what the parent will be participating in, what the interview 

information will be used for, and other important information.  
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Figure 3. The permission slip for the Funds of Knowledge interview with a guardian’s 

signature.  

Step Eight: Conduct Interviews 

The teaching candidate, supervising professor, and Spanish interpreter, met with a 

family for a 2-hour interview. The family was very open to participating and multiple 

members participated in answering the many different questions that were asked.  At the 

interview there was an aunt, uncle, two nephews, and one niece.  The supervising 

professor brought refreshments for everyone, and initiated the discussion with general 
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conversation.  Ms. Gonzalez facilitated the interview, and was an immense help from this 

point on. Any time one of the family members showed confusion; she would clarify and 

move the dialogue forward. Anytime a Spanish response was outside of the candidate’s 

abilities in the language, Ms. Gonzalez would translate the statement to English.  

The teaching candidate began interviewing with the nephews and niece who 

seemed generally curious and excited to provide input. The interview with the children 

ran for the first 45 minutes of the visit. The niece was the most emergent in English and 

provided the greatest amount of input for the interview. The discussion with the students 

pertained mainly to 1) living in Mexico 2) living in the United States 3) how the journey 

between the countries impacted their perceptions of self and school.  

The nephews noted that they really enjoy the hands on experiences of a Science 

classroom. Both boys enjoy performing experiments in class, and one mentioned he likes 

to generate creative ideas in that class. One example that was given was from a class in 

which they were discussing hot springs, and geothermal heat. He proposed to his teacher 

the idea of digging in order to create “natural hot tubs” as a potential business venture. 

The teacher noted that while it may be complicated to make a reality, the idea was 

extremely perceptive. The teaching candidate enjoyed hearing this from the student, as it 

is an example of authentic creative thinking, and ownership of one’s education.  

The second half of the interview was with the guardians (aunt and uncle) of the 

students. This portion of the interview began with a discussion of the family history. The 

family has networks in both Mexico and the United States. The original location they had 

settled was White Plains (also in NYS) where they had other family as well. Eventually, 

the guardians decided that Dunkirk was a better location to settle than White Plains, as 
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they had a network through their faith, Jehovah Witness. This led to a discussion of 

community engagement and collaboration, which is seen often in the Jehovah Witness 

community. The family saw great value in collaborating with others to complete tasks 

such as building a new church, throwing birthday parties, or raising money for a cause. 

This support system is vital to their life and the foundation of why they are in Dunkirk. 

The next portion of the interview was a discussion of labor history. The uncle 

who is one of the children’s legal guardians is a skilled mechanic. He has learned the 

trade through self-education and shadowing mentors. He noted that a great deal of what 

he is currently able to do as a mechanic was learned while living in Dunkirk. He also said 

that through the pursuit of this career he was motivated to learn more English. This 

learning occurred both in the work place, and through English lessons, which he acquired 

in the community. His employer was extremely supportive of this as he saw it as an 

investment in a hardworking employee. The aunt has a position cleaning businesses after 

hours, a job that provides good hours and consistent pay. The uncle noted that he often 

accompanies her to jobs when he is available, and that it has provided work for both of 

them at various times.  

The final portion of the interview pertained to household activities and routines. 

Here the teaching candidate found an immense amount of authentic support and guidance 

that was special to this household. The aunt and uncle have the children gather each 

morning for a reading of a scripture from the Jehovah’s Witness text. Following the 

reading the family takes time to meditate and discuss the different meanings of what is 

read. The children then are motivated to keep what is discussed in their mind venture out 

to school. The family is then expected to congregate for dinner at the end of the day, 
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where they discuss further and reflect. This act of guidance on the part of the aunt and 

uncle creates an extremely positive and nurturing environment for the children. The 

peacefulness of their household was an enjoyable experience for the teaching candidate, 

and one that they admire a great deal.  The children are also expected to work on their 

homework assignments following dinner each night. This expectation is upheld and 

monitored by the aunt.  This discussion of household routine was the concluding portion 

of the interview.  

Step Nine: Organize Interview Themes  

Table 5  

Funds of Knowledge interview themes  

Community Involvement and Life Experience  

Traveling  

Collaboration Projects  

Construction  

Self-education (learning English) 

 

Goals in Education 

Traveling  

Art  

Drawing  

Painting  

 

Science  

Natural Science  

Plant Life  

Agriculture  

Environmental Science  

Ecosystem  

Field Science (ex: hot springs)  

 

Language  

Spanish  

Bilingualism 

  

Policies and Practices  

Household Routine  

   Jehovah’s Witness Daily Scriptures 

Educational Emphasis 

Personable  

Allowing some creative freedom  

Address multiple ways of learning 

 

 Social Changes  

Urbanization of small towns  

Social Changes  

Life Style Changes 
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Step Ten: Develop Lesson Plans 

 Following the organization of data, the teaching candidate opted to create five 

lesson plans motivated by themes from the interview. The five lesson plans make up a 

mini-unit that is focused on Solar Energy. The teacher candidate decided to create a Solar 

Energy mini unit as it could address multiple themes from the interview. First, the 

candidate recognized that Solar Energy is a resource that is being utilized at an 

exponential rate in both Mexico and the United States. This cultural connection is a 

potential tool for activating student’s background knowledge, and creating Science 

lessons that are relevant to transnational students from Mexico.  The teaching candidate 

also recognized that hands-on and collaborative learning assignments are going to benefit 

many ELLs who come from backgrounds similar to the students in the interview.  For 

this reason the final lesson of the mini-unit is a hands-on science lab.  Finally the teacher 

noted that the guardians in the interview would be willing to come visit the classroom, as 

would many other families from similar backgrounds. For that reason, the candidate 

chose a lab that could be completed with parents and students together. Furthermore, the 

lab is mechanically based, involving motors, and electricity. This was chosen to favor the 

parents/guardians that have background knowledge in similar areas, so they may bring 

that knowledge into the classroom.  

 The first lesson was created to build foundational knowledge in the content of the 

mini-unit. Starting from the very beginning, students will learn how solar energy is 

created, how it travels to Earth, and how it is trapped in our atmosphere to preserve our 

climate. A portion of the information used to construct this lesson was adapted from a 

Project System presentation given by Dr. Jabot of the Fredonia State University 
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Department of Curriculum and Instruction in the summer of 2016. That content was 

translated to Spanish, in the form of both presentation notes and diagrams. The candidate 

also created original content in the form of a bilingual diagram handout that would help 

the students study and organize important information from the lesson.  This first lesson 

would focus primarily on vocabulary comprehension and content understanding. At the 

end of this lesson, the teacher will distribute a letter in Spanish and English to be sent 

home to parents/guardians. This letter is an invitation for the parent/guardian to visit the 

classroom on the final lesson of the mini unit. The letter describes the final lesson, and 

asks parents to sign if they are interested in volunteering.  

 The second lesson in the mini-unit focuses on the advantages and disadvantages 

of solar energy production. This lesson is designed to give the students more context for 

solar energy in the real world, while also focusing on reinforcing language instruction. 

The teacher candidate created sentence strips in both English and Spanish the outline the 

advantages and disadvantages of solar energy. The students would first be tasked with 

matching the English and Spanish translations into pairs. Next, they would have to 

organize the pairs into a group of advantages, and a group of disadvantages. This 

scaffolded activity promotes both language and content instruction.  

 The third lesson plan will compare the solar energy possibilities of Mexico and 

the United States. In this lesson plan, student would first learn to read a solar radiation 

map of both countries. Translanguaging and bilingual supports will be provided for 

comprehension. Once the students understand the maps, they will graph the levels of 

solar radiation in three cities in Mexico, and three in the United States. This supports 

their development in constructing visual representations of what they are learning. Once 
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the students have completed the graph, they will calculate the averages for the each group 

of three, and compare them. This lesson provides multiple opportunities for not only 

content area development, but also appreciation of the students’ culture.  

 The fourth lesson plan in the mini-unit will introduce the technical terms related 

to setting up a solar panel system. The candidate has provided a link in the lesson plan to 

the kit they would purchase for this lesson. Using each of the components as realia, the 

teacher would introduce the components to the students, and have them complete a 

personal dictionary. In the personal dictionary, they would draw a picture of the 

component (i.e.: battery, solar panel, motor) and write an appropriate description as well.  

This dictionary will then be used in the following lesson to assist students in the lab. The 

activity has been scaffolded by having the students work in small groups to label each of 

the components a solar panel kit before they complete the personal dictionary. They will 

be given cards that feature the description, which they will place next to the appropriate 

item. In this way, they are not just receiving the information in the form of a lecture; they 

are demonstrating their comprehension of the content through teamwork. This scaffold 

will be helpful for students that are still emerging in their English language abilities.  

 The final lesson plan of the mini-unit is a solar panel lab. This lab was adapted 

from a Department of Energy’s National Renewable Energy Laboratory set of science 

experiments. The lab focuses on factors that affect the productivity of a solar panel, such 

as light availability and wavelength of light.  The students and parents would work 

together in small groups to complete the lab, and answer questions as they work. The lab 

is provided in Spanish and English, and the teacher would take the role of a facilitator 

during this conclusion to the mini-unit. 
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Results 

Lesson Plan 1 

 What is Solar Radiant Energy? 

 
Key: SW = Students will; TW = Teacher will; SWBAT = Students will be able to do; HOTS = Higher Order Thinking Skills 

Grade Level: 

6 

Language Level:  
Transitioning/Expanding 

 

Student Backgrounds:   

Spanish 

Common Core Standards: (e.g., ELA/Math) 

 
 CCSS.ELA-LITERACY.SL.6.5 
Include multimedia components (e.g., graphics, images, music, sound) and visual displays in presentations to clarify 

information. 
 

Other Standards as Appropriate:  

Next Generation Science Standard MSPS4- Develop and use a model to describe that waves are reflected, absorbed, or 

transmitted through various materials 

  

Content Objective(s):  (CO#)  
1. Students will be able to articulate the concept of radiant energy, and display that knowledge in a graphic organizer.  

2. Students will be able to search for important information in text. 

 

Language Objective(s): (LO#) 
1. Students will be able to verbally engage in a brainstorming activity concerning the concept of Radiant Solar Energy. 

2. Students will be able to use scientific terms such as radiation, atom. Nucleus, solar,  

 

Key Vocabulary &/ Academic Language  
Sun, nuclear fusion, radiation, ultra-violet light, visible 

light, atoms, pressure, earth, atmosphere 

 Extra Resources/Supplementary Materials:  
Bilingual Presentation, Bilingual Diagram Handout, tablets 

 

http://www.corestandards.org/ELA-Literacy/SL/6/5/
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Language Learning Strategies:  (list which you may be using)     

The teacher will use a variety of Language Learning Strategies:  

 

Graphic Organizers, which are recommended for ELLs, especially those who are currently at the Transitioning level of language 

acquisition. 

 

Guided notes and highlighted text, this is featured on both the graphic organizers and the teacher’s power point presentation.  

 

HOTS:  

 

How is solar energy created?  

How does solar energy reach Earth? 

How does solar energy affect humans?  

 

Cultural Connections:  How can lesson be linked to examples from 

home language & culture? 
 

While this introductory lesson does not incorporate cultural 

connections, it leads to a larger mini-unit, which will make ties to the 

student’s culture. This lesson does incorporate Spanish on all handouts 

and presentations to maximize comprehension.  

  

Instructional Procedures (TW/SW):  

 

This lesson may take two class 

periods that is acceptable given the 

range of content/activities.  

 

1. Teacher will introduce the topic of 

Solar Energy.  

 Write Solar Energy 

(Energía Solar translation 

next to it) on the board  

 Ask the students if they 

know what the term means 

Modifying for Different 

Language Levels: 

 

This lesson has been 

constructed for use with 

both Transitioning and 

Expanding ELLs.  
 

The teacher has structured 

the group discussion at 

the beginning of the 

lesson in a manner, which 

scaffolds the learning 

experience for 

Transitioning ELLs. By 

Use of L1 / 

Translanguaging 

(TL): 
 

Teacher will ask 

questions and 

invite answers in 

both Spanish and 

English.  

Use of 

Technology: 

 

 

TW use the smart 

board to present the 

bilingual power 

point during the the 

lesson. The smart 

board and Google 

translate can also 

be used during the 

lesson to provide 

further 

clarification.  

Assessment:  

(CO#s & LO#s) 

 

CO #1  

 

TW make 

anecdotal notes of 

any students that 

show prior 

knowledge 

pertaining to solar 

energy.  
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 If they struggle to answer 

ask them what it makes 

them think of.  

 ¿Qué te hace pensar? 

 Write any responses in 

English or Spanish on the 

board  
 

2. TW give the class the Spanish 

diagram that explains the process 

of Solar Radiant Energy.  

 Read the diagram aloud 

with the class in Spanish. 

Have the students read if 

able, if not have them 

listen to the Spanish as you 

read.  

 Ask the students if there 

are any words that they 

recognize. (Try to receive 

three responses before you 

move on)  

 

Direct the student’s attention to the 

words highlighted in Green. Inform 

them that these are very important 

terms, “términos muy importantes.” 

asking the students what 

they know already about 

Solar Energy is an open 

question. This solicits 

responses, which are full 

and include details or an 

explanation. This will 

generate more discussion 

from the students, helping 

them practice with 

English.  
 

 

 

 

 

LO #1 

 

TW keep a roster 

checklist on hand 

and throughout the 

lesson give 

students check 

both for verbal 

participation and 

proper use of key 

terms.  
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3. The teacher will distribute a 

packet of vocabulary 4 square 

graphic organizers to each student. 

 

N/A 

 

This portion of the 

activity 

implements the 

Translanguaging 

Four-Box graphic 

organizer as a tool 

for learning.  

(Celic & Seltzer 

2012) 

 

N/A 
 

 

 

4. The class will be divided into 

three groups. The teacher will 

have the power point on the smart 

board, and will give each group a 

printed copy of some of the slides. 

Here is how to distribute. Give 

each group one tablet to work on 

the assignment.  

 

Group 1: Slides 2 -4 (nuclear fusion) 

 

Group 2: Slides 5 -6 (radiation)  

 

Group 3: 7-8 (greenhouse effect) 

 

10 minutes  

The teacher will present the power 

point to the class, having the students 

just following along, and listening.  

 

 

Students can be paired in 

this small group activity 

according to their Stage 

of language Emergence.  

 

 

 

 

The students will 

be using the 

Translanguaging 

Four – Box 

graphic organizer 

for this portion of 

the activity. The 

graphic organizer 

itself features 

Spanish and 

English directions. 

Student responses 

may also 

incorporate both 

languages. Note: 

When the classes 

goes over the GO’s 

have the students 

include all 

important terms in 

 

 

 

.  

CO #1 &2 

  

The teacher will 

check the graphic 

organizer for both 

a participation 

grade and for 

fulfillment of the 

content objectives.  

 

LO #2  

Teacher will once 

again be marking 

their checklist as 

students verbally 

present their 

graphic organizer. 

They will receive a 

check when the 
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8 minutes 

Then, the teacher will model how to 

complete the 4 square graphic 

organizers, using the “Sun” as an 

example.10 minutes  

Following the modeling for the class 

ask the students to:  

 

Mire la información en el papel, como 

un grupo intenta llenar su organizador 

gráfico. 

 

Look at the information on the paper, 

as a group, try to fill in your graphic 

organizer. 

 

15 minutes  

 

Following this activity, the teacher 

will have the students present what 

they included verbally on the graphic 

organizer for the class.  Encourage the 

students to explain in English for this 

portion.  The teacher will record what 

the students offered to the class on a 

smart board projection of the graphic 

organizer. Be sure to error correct 

when necessary and redirect 

English to ensure 

comprehension.   

 

The students will 

also have tablets 

available which 

will allow them to 

use the internet as 

a multilingual 

resource (Google 

Translate). This is 

also a 

Translanguaging 

recommendation 

from Celic and 

Seltzer.  

successfully 

articulate the 

terms: nuclear 

fusion, atom, 

radiation,  
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inaccurate answers toward a similar, 

accurate response.  

 

Following each groups input; the 

teacher can include important 

information that was missed on the 

graphic organizers.  

 

Have the students keep the completed 

four squares in a safe place for future 

use.  

 

Wrap – Up:  Pass out a KWL exit ticket that asks students to name one item they learned, one that confused them, and one thing 

they would like to learn more about.  (They can write it in Spanish if they want!) The teacher will also explain to the class that they 

are inviting parents in on a preset date to participate in the final lesson of the mini-unit. The teacher will distribute a letter in 

Spanish for the Spanish-speaking parents.  This letter is a summary of what the lesson will be, and how the parent can come and 

help with the lesson.  

Expansion & Reflection:  This lesson is part of a 5-lesson mini unit.  
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Richard	Schumacher		
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1. Se inicia en el Sol  
 
(Starts in the Sun)   

2. El calor extremo y la presión son forzados sobre los átomos en el Sol. 
 
(Extreme Heat and Pressure are forced on the atoms in the Sun)  
 
3. Los Núcleos (centro) de átomos separados giérale caliente, y empujó estrecha, fusionando en una 
sola. 
 
(The Nuclei (center) of separate atoms gest hot, and pushed close, fusing into one.) 
 
4. Esto se llama fusión nuclear.  
     
This is called nuclear fusion. 
 

  5. La fusión nuclear libera grandes cantidades de energía. 
    
     Nuclear fusion releases large amounts of energy.  
 
6. Esta energía se escapa del sol, y viaja a la Tierra en forma de radiación. 
 
  This energy escapes the sun, and travels to Earth as radiation.  
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presión	

tempuratures	muy	calientes	

átomos	

fusión	
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Sol

Sun

Espacio

Space

Earth 

Tierra

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

presión extrema + tempuratures muy calientes            
se convierte… 

átomos y los electrones se convierten en plasma 
se convierte… 

el centro (núcleo) de átomos de fusibles, la 
creación de una gran cantidad de energía 

La energía que sale del sol. 
Se irradia a través del espacio tan rápido 
que sólo se tarda 8 minutos en llegar a la 

Tierra. 
 

 

Una vez que llega a la Tierra, la 
radiación solar entrante, o la 

insolación, es absorbida y reflejada. 
Esto permite que la tierra sea lo 

suficientemente caliente como para 
que podamos vivir en él. 
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¡Saludos!  
 
Este es Richard Schumacher, el maestro ENL de su hijo del Smith School District. En la 

siguiente fecha, ________________________________.  Voy a tener una lección de 

laboratorio sobre energía solar. En el laboratorio, vamos a hacer un montón de manos 

sobre el trabajo con las partes mecánicas de un kit de energía solar. Cualquier padre con 

conocimiento de cables eléctricos, baterías, y / o cualquier interés mecánico básico está 

invitado a participar en la actividad. Incluso si usted no tiene experiencia en estas áreas, 

usted está invitado a venir y ayudar! Parte de la lección se proporcionará en español e 

inglés, y los padres que estén interesados en facilitarlo, por favor, regístrese para 

visitarlo. Si necesita cualquier otra información, o tiene una pregunta, no dude en 

llamarme.  

Atentamente,  
Richard Schumacher  
 
Estoy interesado en venir a su clase para ser voluntario ____________(si/no) 
 
 
Nombre del padre: _________________________ 
 
Número de teléfono: _______________________ 
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Greetings!  
 

This is Mr. Richard Schumacher, your child’s ENL teacher from Smith School 

District. On the following date, ________________________________ I will be having a 

lab lesson on solar energy. In the lab, we will be doing a lot of hands on work with the 

mechanical parts of a solar energy kit. Any parent with knowledge of electrical wires, 

batteries, and or any basic mechanical interest is invited to come participate in the 

activity. Even if you do not have experience in these areas, you are invited to come and 

help! Parts of the lesson will be provided in Spanish as well as English, and parents who 

would be interested in facilitating that, please sign up to visit! If you need any other 

information, or have a question, feel free to give me a call.  

Best regards,  
Richard Schumacher  
 

I am interested in coming to you class to volunteer  _____________________(Yes/ No)  

 

Parent Name: _________________________ 

Phone Number: ________________________ 

 
 

 

 

 

 



FUNDS OF KNOWLEDGE CURRICULUM PROJECT   

 

 

77 

 

Cuatro cuadrados/ Four-Square
Definición

Definition 

    Dibuja  

Draw  

Ejemplo

Example

    Sin Ejemplo

          Non-Example
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Lesson Plan 2 

 Advantages and Disadvantages of using Solar Energy 

 
Key: SW = Students will; TW = Teacher will; SWBAT = Students will be able to do; HOTS = Higher Order Thinking Skills 

Grade Level: 

6  
 

Language Level:   
Transitioning/Expanding 

 

Student Backgrounds: Spanish Speaking  

 

Common Core Standards:  
 
CCSS.ELA-LITERACY.W.6.1.A 
Introduce claim(s) and organize the reasons and evidence clearly. 
 

Other Standards as Appropriate:   
 

Next Generation Science Standard ESS3- Obtain and combine information about ways individual communities use science to protect 

Earth’s resources.  

 

Next Generation Science Standard -ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global 

temperatures over the past century. 

Content Objective(s):  (CO#)  
1. Students will be able to identify key vocabulary related to the topic of solar energy. 

2. Student will be able to think about a problem in terms of advantages and disadvantages.  

 

Language Objective(s): (LO#) 
1. Students will be able to compare advantages and disadvantages using English.  

2. Students will be able to participate in a brain storming activity in English.  

 

 

 

  

 

http://www.corestandards.org/ELA-Literacy/W/6/1/a/
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Key Vocabulary &/ Academic Language  
 

Advantage, Disadvantage, Pollution, Sustainable, 

Impact, Expensive, Solar Panel, Technology  

 

Extra Resources/Supplementary Materials:   (e.g., visuals, realia) 

 

Bilingual Sentence Strips, Magnets to attach strips to the board, 

Advantages/Disadvantages graphic organizer  

Language Learning Strategies:  (list which you may be using)     

 

The candidate will use Translanguaging a metacognitive and linguistic strategy to maximize student comprehension. This will include 

Preview-View-Review, and Cognate Charts.  

 

The teacher will use the graphic organizer as a metacognitive learning strategy to assist students in the mental process of organizing 

information in regard to addressing a problem.  

HOTS:  
How do advantages and disadvantages function in our 

lives? 

 

How do humans affect the Earth? 

 

How is sustainable energy better than non-sustainable 

energy? 

Cultural Connections:  How can lesson be linked to examples from 

home language & culture? 

The teacher asks students questions during the brainstorming and activities, 

which allows students to incorporate their prior knowledge and culture in 

the lesson. Example:  

 

TW ask the students to recall a time in which they had to compare the 

advantages and disadvantages of doing something.  

Hubo momento que tu viste decider entre ventajas y desventajas?  
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Instructional Procedures (TW/SW):  

 
Teacher will initiate class 

discussion by asking the students: 

 

¿Cuáles son ventajas y desventajas? 

 

What are advantages and disadvantages? 

 

¿Cuáles son las ventajas y desventajas de 

no hacer la tarea? 

 

What are the advantages and 

disadvantages of not doing your 

homework?   

 

 This is to check for comprehension of the 

terms essential to the lesson.  

 

If the students need further clarification, 

or even if they need confirmation of their 

knowledge, inform them that:  

 

Una ventaja es un beneficio que 

obtienes al hacer, o tener, algo. 

 

An advantage is a benefit you get from 

doing, or having, something 

 

Modifying for 

Different Language 

Levels: 

Note: This lesson 

has been constructed 

for use with both 

Transitioning and 

Expanding English 

Language Learners. 

 

 

The teacher has 

presented 

brainstorming which 

solicits a full 

response and 

justification when 

answering the 

questions. This 

component is 

essential for the 

Transitioning ELLs.  

(Lillie 2016)  

 

 

 

 

Use of L1 / 

Translanguaging (TL): 

 

(Celic & Seltzer 2013) 

p. 62  

 

Students are invited to 

brainstorm and 

collaborate in a 

multilingual setting. This 

allows individuals to 

share knowledge in their 

home language if they do 

not yet have access to it in 

English. Their peers can 

potentially clarify for 

them in English.  

 

Spanish is implemented 

both by the teacher when 

asking questions, and for 

the students to use when 

answering questions. 

(Translanguaging)  

 

 

 

 

 

 

 

Use of 

Technology: 

 

This part of the 

lesson features 

authentic 

discussion. 

Google translate 

on a tablet or 

smart board may 

be applicable at 

moments to 

clarify.  

Assessment:  

(CO#s & LO#s) 

 

CO #1 and LO #2 

 

Using a rubric as a 

guide (view on 

page following 

lesson plan) the 

teacher will keep a 

running checklist 

using the class 

roster to mark 

participation in 

both the first 

language and 

English. The 

students will also 

be marked for use 

of the key terms of 

the lesson. This 

will give the 

teacher some data 

as to 

comprehension of 

content by the end 

of the lesson.  
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Una desventaja es un problema que se 

obtiene de hacer, o teneralgo. 

 

A disadvantage is a problem that you get 

from doing, or having something. 

 

TW ask the students to recall a time in 

which they had to compare the 

advantages and disadvantages of doing 

something.  

 

(Spanish translation on next page.) 

 

Hubo momento que tu viste decider entre 

ventajas y desventajas?  

 

Ask the students: “Do you remember 

Solar Energy? We talked about it last 

class?”  

 

Give the students time to think and 

confirm they remember.  

 

Tell the students: Today are going to 

consider the advantages and 

disadvantages of Solar Energy.   

 

Then present the bilingual sentence strip 

on a table and have students stand up and 

observe the different statements written 

on the strips.  

 

Preview -View-Review  

 

The teacher has provided 

the foundational 

information on the 

Advantages and 

Disadvantages of Solar 

Energy in the student’s 

home language.  As they 

brainstorm how to 

categorize the sentences 

strips.  

 

The information is 

provided in English as 

well during the activity.  

As the students initially 

match the English to the 

Spanish equivalent of the 

term. This has the 

students actively 

participating in the 

preview portion of the 

strategy.  The view 

portion is incorporated 

when the students 

organize the sentence 

strips into advantages and 

disadvantages. 
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Read each strip aloud as a class, the 

English and the Spanish.   

 

On each strip, ask the student if they 

understand the words in green.  

 

¿Entiendes las palabras verdes? 

Do you understand the words in green?  

 

¿Qué es energía sostenible? 

 

Sustainable energy uses a small amount 

of stuff to be created, and does no harm to 

life.  

 

An example of energy that is not 

sustainabe would be gasoline.  

This is because gasoline:  

 
1) Pollutes the environment.  

2) Is hard to get without affecting 

the earth 

 

CO #1 and 2 and 

LO #1 

 

Using a rubric as a 

guide (view on 

page following 

lesson plan) the 

teacher will keep a 

running checklist 

using the class 

roster to mark 

participation in 

both the first 

language and 

English. The 

students will also 

be marked for use 

of the key terms of 

the lesson. This 

will give the 

teacher some data 

as to 

comprehension of 

content by the end 

of the lesson.  
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TW tell students: Solar Energy is 

sustainable, but not perfect. There are 

advantages and disadvantages to using 

solar energy.  

 

Give the students personal white boards 

to use for the next activity.  

 

Hold up one of the sentence strips, have 

the students read the strip with you. Ask 

them to write whether it is an advantage 

or disadvantage on their white board.  

 

Once the whole class has given an 

answer. Provide an explanation and place 

the strip on the appropriate side of the 

board. The teacher can use the green 

words in different statements to provide 

feedback and clarification.   

 

During this time have the students 

complete cognate charts for all of the 

vocabulary in both languages, this will be 

saved in the students notes.  

 

Disadvantages:  
Technologia/technology & 

costa/expensive –  

The tools needed to create solar energy 

cost a lot of money.   

 

Teacher has 

provided a bank of 

phrases and short 

sentences to scaffold 

thee assignment. The 

phrases are provided 

in both languages.  

 

Note: This is a 

modified version of 

the recommendation 

from NYS bilingual 

common core 

progressions. NYS 

has yet to provide 

content area NYS 

bilingual 

recommendations.  

 

 

Group work that 

invites students of 

various ability levels 

to work together on 

the assignment. 

 

 

 

 

 

 

Note: This is the review 

portion of the Preview- 

view-Review activity.  

  

 

Cognate Chart 

 

(Celic & Seltzer 2013) 

p. 152  

 

The teacher has included 

the use of a cognate chart 

when transitioning to the 

feedback and review 

portion of the lesson 

following the activity. 

This translanguaging 

strategy will benefit the 

student’s retention of 

content knowledge and 

also models a 

metacognitive learning 

strategy they can use 

independently in the 

future.  

 

This part of the 

lesson features 

authentic 

discussion. 

Google translate 

on a tablet or 

smart board may 

be applicable at 

moments to 

clarify. 
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Contaminar/pollute &  

Paneles solares/solar panels  

 

Making solar panels causes a lot of waste 

that is bad for the Earth.  

 

Advantages:  
 

Una vez que los paneles solares están 

hechos, la energía solar es libre.  

 

La energía solar es sostenible, (revisión 

sostenible si es necesario)  

 

La energía solar podría traer electricidad 

a las áreas que no la tienen. 
 

Once the solar panels are made, solar 

energy is free.  

 

Solar energy is sustainable, (review 

sustainable if need be)  

 

Solar energy could bring electricity to 

areas that don’t have it.  

 

The use of visual 

aids and graphic 

organizers 

throughout the 

entirety of the lesson 

is effective 

scaffolding for 

transitioning ELLs.  

(Lillie 2016) 
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3. Hand out the advantages and 

disadvantages graphic organizers to the 

students. Have them write in the 

information from the activity on the 

graphic organizer.  

 

. 

 

 

 

 

 

 

Wrap – Up: Pass out a KWL exit ticket that asks students to name one item they learned, one that confused them, and one thing they 

would like to learn more about. The KWL ticket also invites multilingual participation, and is another feature of the Preview-View-

Review strategy (Celic & Seltzer 2013) p.152 

 

 

Expansion & Reflection: This will lead to lesson 4 of the 5-lesson mini-unit.  

English Español 
Solar panel panel solar 
Technology tecnología 
Solar energy energía solar 
Sustainable sostenible 

Pollution contaminación 
Impact impacto 
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Advantages and Disadvantages Activity Rubric 
 

 

CATEGORY 4 3 2 1 

Offers Suggestions 
for Answering 
Questions 

Student makes suggestions 
for answering during more 
than three moments during 
the activity. The responses 
can be in Spanish or 
English. 

Student makes suggestions 
for answering during at least 
two moments in the activity. 
The responses can be in 
Spanish or English. 

Student makes suggestions 
for answering once in the 
activity. The responses can 
be in Spanish or English. 

Student does not contribute 
to the academic discussion 
of the activity in Spanish or 
English. 

Academic Language 
Comprehension 

Student identifies ALL of the 
following term in the activity: 
advantage disadvantage 
expensive pollution 
Sustainable Impact Solar 
Panel 

Student can identify most of 
the terms during the activity: 
advantage disadvantage 
expensive pollution 
Sustainable Impact Solar 
Panel 

Student can identify some 
of the terms during the 
activity: advantage 
disadvantage expensive 
pollution Sustainable Impact 
Solar Panel 

Student struggles to identify 
the terms during the activity. 
advantage disadvantage 
expensive pollution 
Sustainable Impact Solar 
Panel 

Original Rubric created using: http://rubistar.4teachers.org/index.php 
 
 

 
  
 

http://rubistar.4teachers.org/index.php
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Lo que sobemos. What we want to learn. What we learned. 
What we know. Queremos saber  

acerca de algo. 
Aprendimos algo. 
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Name/Nombre:  ________________________

English Espanol 
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Lesson Plan 3 

 Solar Energy: Mexico and the United States 

 
Key: SW = Students will; TW = Teacher will; SWBAT = Students will be able to do; HOTS = Higher Order Thinking Skills 

Grade Level: 

6 
Language Level:  

Transitioning/Expanding 

Student Backgrounds:  
Spanish 

 

Common Core Standards:  

 
 CCSS.ELA-LITERACY.RST.6-8.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific 

scientific or technical context relevant to grades 6-8 texts and topics. 

 
 
CCSS.ELA-LITERACY.RST.6-8.7 
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed 

visually (e.g., in a flowchart, diagram, model, graph, or table). 
 

Other Standards as Appropriate:   

Next Generation Science Standards- ESS2- Analyze and interpret data from maps to describe patterns in the Earths features.  

Content Objective(s):  (CO#)  
1. Students will be able to read and understand solar energy maps. 

2.   Student will be able to graph data and make comparisons regarding solar energy availability around the world.  

 

Language Objective(s): (LO#) 
1. Students can use academic language to talk about solar energy.  

2. Students can articulate what they read on a graph in written English.  

 

 

 

  

 

http://www.corestandards.org/ELA-Literacy/RST/6-8/7/
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Key Vocabulary &/ Academic Language  
 

Kilowatt hours per meter, bar graph, average, equator, 

city names 

Extra Resources/Supplementary Materials:   
 

Sticky notes, graph template, calculators  

 

Language Learning Strategies:  
Highlighted text and Visual aids are used in order to maximize comprehension.  

 

HOTS:  

 

How does being able to compare solar energy availability 

affect decisions people make?  

How does geography affect solar energy availability?  

 

Cultural Connections:  How can lesson be linked to examples from 

home language & culture? 
 

The teacher will present students with an activity that compares the 

solar potential of Mexico and the United States.  This activity will 

promote students utilization of background knowledge and culture 

while participating in the lesson. Their insight into Mexican culture and 

geography will be invited.  

 

  

Instructional Procedures (TW/SW):  

 

 Make the cultural connection that 

Mexico; South America, and the 

Caribbean are warmer because they are 

closer to the equator.  

“Countries closer to the equator are 

exposed to more of the sun’s radiation as 

they are closer to the Sun than we are 

here in New York.”  

 

“Los países más cercanos a la línea 

ecuatorial están expuestos a más de la 

radiación del sol, ya que están más 

Modifying for 

Different Language 

Levels: 

 

 TW be presenting 

concepts in a manner 

that gives students 

time to understand and 

make connections. 

 

 

 

 

 

 

Use of L1 / 

Translanguaging 

(TL): 

 

(Celic & Seltzer 

2013) 

p. 62  

 

Students are invited 

to brainstorm and 

collaborate in a 

multilingual setting. 

This allows 

individuals to share 

knowledge in their 

Use of 

Technology: 

 

This part of the 

lesson features 

authentic 

discussion. 

Google translate 

on a tablet or 

smart board may 

be applicable at 

moments to 

clarify. 

Assessment:  

(CO#s & LO#s) 

 

N/A 
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cerca del Sol que estamos aquí en 

Nueva York." 

 

Ask the students:  

“Has anyone ever lived near the 

equator?”  

¿Alguna vez ha vivido cerca del 

ecuador? 

 

Allow a student that responds to show 

where they lived using the visual from 

the smart board with the equator.  

 

Then ask: 

What was different about living closer to 

the equator?  

 

¿Qué había de diferente en vivir cerca 

del ecuador? 

 

At this point in the lesson: The teacher 

will give each student a bilingual 

vocabulary four –square graphic 

organizer. 

 

Using the smart board – TW define 

the following term using the 

Kilowatt-hours per meter using the 

Four-Square graphic organizer. 

Students will work along with the 

teacher as he models. 

 

 

 The teacher has 

presented 

brainstorming which 

solicits a full response 

and justification when 

answering the 

questions. This 

component is essential 

for the Transitioning 

ELLs.  

(Lillie 2016)  

 

 

home language if they 

do not yet have 

access to it in 

English. Their peers 

can potentially clarify 

for them in English.  

 

Spanish is 

implemented both by 

the teacher when 

asking questions, and 

for the students to use 

when answering 

questions. 

(Translanguaging)  
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Give each student a color copy of both 

Maps, and also have the maps displayed 

on the smart board in the classroom.  

 

TW tell the students:  

 

Rojo en el mapa significa que hay 

mucha energía solar en un área. 

 

Red on the map means there is a lot 

of solar energy in an area.  

 

Naranja también significa una gran 

cantidad de energía solar en un área. 

 

Orange also means a high amount of 

solar energy in an area.  

 

The teacher has 

presented through 

explanation of how to 

read the solar map in 

both the L1 and 

English, while 

referring to a visual 

aid on the smart board. 

This form of 

presentation for new 

information is ideal for 

Transitioning ELLs.  

 

 

 

 

 

 

 

 

Important terms are 

presented in the 

students L1. The 

teacher also invites 

students to answer in 

their L1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Teacher will be 

using the smart 

board to present 

the visual to the 

students. This 

visual of the 

solar map will 

be present for 

this entire 

portion of the 

lesson.  
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Verde y Amarillo significan menores 

cantidades de energía solar. 

 

Green and Yellow mean lower 

amounts of Solar Energy.  

 

TW tell students: Because Mexico is 

closer to the equator; it receives more 

radiation from the sun. That is why 

more of the country is colored red in 

the map. This means there is a lot 

more available Solar Energy.  

 

 

TW organize the students into 

heterogeneous small groups. Using their 

map, have students write three cities in 

Mexico or USA that have A LOT of 

available Solar Energy and three that 

have VERY LITTLE solar energy.  

 

When the groups are finished, have each 

group share one city from each category.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The students are 

working in 

heterogeneous groups, 

which allows students 

to clarify information 

for their peers, this 

form of differentiation 

allows for moments of 

student centered work 

in the ENL classroom.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Multilingual 

Discussion will be 

invited during this 

moment of group 

work.  

 

 

 

 

 

 

 

 

 

 

 

 

N/A 

 

 

 

 

 

 

 

 

 

 

 

 

CO #1 and LO# 1 

Teacher will assess 

this by circulating 

and giving each 

student a check for 

participation in the 

activity. Students 

should all be 

actively 

participating in 

some way. Finally 

give the group a 

check if they were 

able to complete 

the task 

successfully 

without teacher 

intervention.  
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TW tell the student that they will be 

constructing bar graphs. The first graph 

will first compare the energy levels of 6 

cities, 3 from Mexico and 3 from the 

United states.  

 

Guide the students in the construction of 

a bar graph using the white board.  

 

First, using a yardstick, construct the X 

and Y-axis of the graph.  

 

Then label X-axis of the graph, ‘Cities’. 

Then label the y-axis of the graph, 

‘kWh/m2’ as that is the unit of 

measurement.  

 

Tell the students: 

The three cities from Mexico will be: 

Monterey, Oaxaca, and Merida.  

 

Las tres ciudades de México serán: 

Monterrey, Oaxaca y Mérida. 

 

The three cities from the United States 

will be:  Boston, Kansas City, El Paso  

 

Las tres ciudades de los Estados Unidos 

serán: Boston, Kansas City, El Paso 

 

This strategy of 

guiding the use of 

reference materials is 

recommended for 

Transitioning ELLs. 

By guiding the inquiry 

process of creating the 

graph, the teacher is 

providing a scaffolded 

learning experience. 

(Lillie 2016) 

The teacher has 

constructed a 

comparison activity 

that features both 

Mexico and the 

United States. This is 

a lesson theme that is 

recommended by 

Celic and Seltzer on 

p.15 of the 

Translanguaging 

guide.  

The bilingual 

guidance and 

collaboration on the 

creation of the bar 

graph is aligned with 

Celic and Seltzer’s 

Multilingual 

Collaborative Work 

recommendations 

found on pg. 62 of the 

Translanguaging 

guide.  

 

This includes 

clarification in the 

first language as well 

as allowing students 

to utilize the language 

to show their 

 

This portion of 

the lesson will 

not be reliant on 

technology, 

although the 

internet may be 

used as a 

multilingual 

resource if 

needed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CO#2 and LO#2 

 

The teacher will 

informally assess 

these objectives by 

both noting 

students 

participating, and 

by grading the 

graph they hand in 

at the end of class 

for effort and 

accuracy.  
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Write the cities in on the X-axis of the 

graph.  

 

TW write the number 200 on a post it 

notes. Hold it up an explain to the class: 

One post it note is equal to 

200 kWh/m2.  

 

Now tell the students to point to 

Monterey, Mexico.  

 

Ahora dígales a los estudiantes que 

apunten a Monterey, México 

 

TW ask one students to come up to the 

board, and will hand them the sticky 

notes.  

 

Ask the class to then instruct them on 

how many sticky notes to put up to create 

the “bar” for the bar graph. (the student 

should put 9 sticky notes on the board). 

The teacher will then write the total 

amount (1850 kWh/m2) on the top sticky 

note. Continue doing this until the bar 

graph is complete.  

 

KWh/m2 for each city:  

Mexico 

Monterey: 1800 KWh/m2 

understanding of 

content. For instance, 

the teacher will ask 

the students if they 

know how to find an 

average of numbers in 

Spanish. This will 

provide and 

opportunity for more 

students to 

understand what is 

being asked and 

respond.  
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Oaxaca: 2200 KWh/m2 

Merida: 2000 KWh/m2 
 

United States 

Boston: 1400 

Kansas City: 1600 

El Paso: 2200 

 

Once the students have completed the 

graph, hand out a paper copy of the bar 

graph for them to fill in for their notes.  

 

Finding the average:  

 

Finally, have the students find the 

average of the cities for Mexico, and the 

cities for the United States.  

 

Ask the students:  

 

¿Alguien sabe cómo encontrar el 

promedio de 3 números? 

 

Does anyone know how to find the 

average of three numbers?  

 

Wait for student input:  

Guide the class is finding the average for 

the cities in Mexico and then the United 

States.  

Averages 
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Mexico: 2000  

United States: 1260 

 

Wrap – Up: The teacher will have students fill out an exit ticket that asks them to state one part of the lesson they enjoyed and one 

part of the lesson they did not enjoy.  

Expansion & Reflection:  This will lead into lesson 4 of the mini-unit.  
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Generic Bar Graph Template tkawas@mathwire.com
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Lesson Plan 4 

 PV Solar Energy Components 

 
Key: SW = Students will; TW = Teacher will; SWBAT = Students will be able to do; HOTS = Higher Order Thinking Skills 

Grade Level: 

6 

Language Level 

Transitioning/Expanding 

 

Student Backgrounds:   
Spanish 

 

Common Core Standards:  

 
CCSS.ELA-LITERACY.RST.6-8.7 
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed 

visually (e.g., in a flowchart, diagram, model, graph, or table) 

 

Other Standards as Appropriate:   
 

Next Generation Science Standards- PS3-2. Make observations to provide evidence that sound, light, heat, and electric currents can 

transfer energy from place to place.  

 

Next Generation Science Standards-  PS3-4.  Apply scientific ideas to design, test, and refine a device that converts energy from one 

form to another.  

 

Content Objective(s):  (CO#)  
1. Students will be able to identify the different components of a photovoltaic cell system.  

2. Students will understand how to enter new information into a personal dictionary for future reference. 

 

Language Objective(s): (LO#) 
1. Students can discuss with peers the technical aspects of a solar energy array.  

2. Students can both articulate ideas concerning solar energy, and ask questions for the purpose of clarifying new information.  

 

 

http://www.corestandards.org/ELA-Literacy/RST/6-8/7/
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Key Vocabulary &/ Academic Language  
Photovoltaic sell, silicon, Solar Module or Array, Battery, 

Inverter, wires, clips  

 Extra Resources/Supplementary Materials:   
Photovoltaic cell kits, description cards for components of PV cell kit 

Language Learning Strategies:   

Translanguaging- The use of Spanish and English in both instruction, and in the students’ work, is implemented throughout the 

lesson. This will come in the form of both multilingual discussions, small group activities, and personal dictionaries. All of the 

strategies work to enrich and improve the language learning experience. 

HOTS:  

 

How do the different components of a photovoltaic cell kit 

function?  

 

 

Cultural Connections:  How can lesson be linked to examples from 

home language & culture? 
 

Students who have parents that work in mechanical, construction, or 

other hands on related fields may have prior knowledge they can 

connect to the days lesson.  

  

Instructional Procedures (TW/SW):  
 

5-10 Minutes  

 

TW review with students the discussion 

of the previous three lessons. TW return 

to essential questions such as:  

 

¿Qué es la energía radiante solar? 

¿Cómo se crea? 

 

What is solar radiant energy? How is it 

created?  

 

¿Cuáles son las ventajas y desventajas de 

la energía solar? 

Modifying for 

Different 

Language Levels: 

 

This is a review of 

previously learned 

content. The act of 

reviewing is itself 

a scaffold for 

students who may 

need linguistic 

support.  

 

 

 

 

Use of L1 / 

Translanguaging 

(TL): 

 

Celic & Seltzer 2013) 

p. 62  

 

Students are invited to 

brainstorm and 

collaborate in a 

multilingual setting. 

This allows individuals 

to share knowledge in 

their home language if 

they do not yet have 

access to it in English. 

Their peers can 

Use of 

Technology: 

 

N/A 

Assessment:  

(CO#s & LO#s) 

 

 LO #2: TW make 

note of who is 

participating 

during the review. 

Based on the data, 

he will address 

students who did 

not participate to 

ensure that they 

understand the 

content.  
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What are the advantages and 

disadvantages of solar energy? 
 

¿Dónde hay algunos lugares donde la 

energía solar está extremadamente 

disponible? 

 

Where are some places that solar energy 

is extremely available?  

 

After the students have provided answers 

to a question the teacher can elaborate 

and provide feedback as necessary. 

 

 

TW then introduce the new topic of the 

mini unit. The focus will be on the PV 

System used to generate solar energy.  

 

First the teacher will present the students 

with all of the components of a PV 

system on a table in the classroom. The 

kit can be purchased at: 

(Pictured on next page)  

 

 

 

potentially clarify for 

them in English.  

 

Spanish is implemented 

both by the teacher 

when asking questions, 

and for the students to 

use when answering 

questions. 

(Translanguaging) 
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The teacher will then go through the 

components of the solar kit and explain 

them to the students. While the teacher is 

doing this, they can also assemble the 

PV system to give the students further 

context. A script of each part is provided 

below including a Spanish explanation. 

 

Before they begin they will write the 

name of each component on the white 

board as a heading. While they present 

the different components, they will 

solicit student input in either Spanish or 

English, which will be  

 

Solar Module o Array - el componente 

esencial de cualquier sistema solar 

fotovoltaico que convierte la luz solar 

directamente en electricidad DC. 

 

This strategy of 

guiding the use of 

reference 

materials is 

recommended 

transitioning 

ELLs. By guiding 

the inquiry 

process regarding 

solar panel arrays, 

the teacher is 

providing a 

scaffolded 

learning 

experience. (Lillie 

2016)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanations of each 

photovoltaic cell 

component are provided 

in Spanish. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The photovoltaic 

cell kit. 
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Solar Module or Array -- the essential 

component of any solar PV system that 

converts sunlight directly into DC 

electricity. 

 

Ask students:  

What do you think that means? 

¿Qué crees que significa eso? 

 

Regulador de carga - regula el voltaje y 

la corriente de los paneles solares, carga 

la batería, evita que la batería se 

sobrecargue y también realiza descargas 

controladas. 

  

Charge Controller -- regulates voltage 

and current from solar arrays, charges 

the battery, prevents the battery from 

overcharging and also performs 

controlled over discharges.  

Ask students:  

What do you think that means? 

¿Qué crees que significa eso? 

 

Batería - almacena la corriente eléctrica 

producida a partir de matrices solares 

para usar cuando la luz solar no está 

disponible. 

 

 

 

 

 

TW present 

multiple 

opportunities for 

students to reflect 

and answer open-

ended questions is 

a strategy that is 

recommended for 

Expanding ELLs. 

This both activates 

any prior 

knowledge, and is 

authentic process 

of technical 

language for the 

students.  

 

 

 

The bilingual guidance 

and collaboration 

during this portion of 

the lesson is aligned 

with Celic and Seltzer’s 

Multilingual 

Collaborative Work 

recommendations found 

on pg. 62 of the 

Translanguaging guide.  

 

This includes 

clarification in the first 

language as well as 

allowing students to 

utilize the language to 

show their 

understanding of 

content. The teacher 

will record any input 

the students can offer in 

regard to the 

components of the solar 

panel kit in either their 

L1 or English.  

 

 

 

 

 

 

 

N/A 

 

 

 

 

 

 

 

N/A 
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Battery -- stores current electricity 

produced from solar arrays for use when 

sunlight is not available. 

 

Ask students:  

What do you think that means? 

¿Qué crees que significa eso? 

 

Inversor - un componente crítico de 

cualquier sistema solar fotovoltaico que 

convierte la energía de CC en corriente 

alterna. 

  

 Inverter -- a critical component of any 

solar PV system that converts DC power 

into AC power.  

Ask students:  

What do you think that means? 

¿Qué crees que significa eso? 

 

 

Once the teacher has introduced all of 

the components in both languages. Give 

the students a moment to ask any 

questions they may have about the 

information.  

 

Then, have the students work in small 

groups and hand out the Personal 

Dictionary graphic organizer to each 

student.  

 

 

The students are 

working in 

heterogeneous 

groups, which 

allows students to 

clarify information 

for their peers, this 

form of 

differentiation 

Personal Dictionary 

 

This portion of the 

lesson will reinforce the 

new vocabulary 

featured in the lesson. 

First the students are 

working collaboratively 

to label the realia with 

the correct description 

cards. Following this 

 

The components of 

the kit are 

physically present 

in a manner that 

enriches the lesson 

Although, the kit 

won’t be assemble 

and used until the 

next lesson.  

 

LO#1  

 

TW keep a 

running note of the 

students’ 

participation and 

interaction during 

the small group 

activity.  
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The teacher will give the students cards 

with the descriptions of each component 

of the solar kit (in Spanish and English). 

The students will then work in their 

group to place the card next to the proper 

item from the kit.  

 

Once the students have identified all 

items, they will call the teacher over to 

check their work. TW provide feedback 

and error correction when needed.  

 

Following this activity the students will 

then write the definition of each 

component, and draw a depiction of the 

component, into the personal dictionary 

graphic organizer. 

 

allows for 

moments of 

student centered 

work in the ENL 

classroom. 

they will are completing 

the Personal 

Dictionaries, which can 

feature their first 

language, and English. 

Celic and Seltzer note 

on p.92 that this is an 

effective strategy to 

deliver content area 

vocabulary.  

CO #1 and 2 

 

The teacher will 

know based on the 

student’s 

performance in the 

small group 

activity how well 

they understand 

the new PV Cell 

vocabulary. The 

teacher can also 

check for quality 

on the student’s 

personal 

dictionaries.  

 

Wrap – Up:  The teacher will provide the students with an exit ticket that asks them to name the portion of the PV system 

responsible for storing the DC electric created by the photovoltaic cell? (Answer is: the battery)  

 

 

Expansion & Reflection: This lesson will lead into the final lesson of the mini unit.  
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Photovoltaic Cell Personal Dictionary 
 

 

Name/Nombre___________________________           Date/Fecha________________ 

 

Draw/Dibujar 

 
Term/Concepto__________________________________ 

 

Definition/Definición  

 

__________________________________________________ 

 

 

__________________________________________________ 

 

 

__________________________________________________ 

 

 

_________________________________________________ 

 

 

 

 

 

Draw/Dibujar 
Term/Concepto__________________________________ 
 

Definition/Definición  

 

__________________________________________________ 

 

 

_________________________________________________ 

 

 

__________________________________________________ 

 

_________________________________________
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Lesson Plan 5 

Solar Cell Lab 
Key: SW = Students will; TW = Teacher will; SWBAT = Students will be able to do; HOTS = Higher Order Thinking Skills 

Grade Level: 

6 
Language Level: 

Transitioning and Expanding 

 

Student Backgrounds:   
Spanish 

Common Core Standards: (e.g., ELA/Math) 

 
 CCSS.ELA-LITERACY.RST.6-8.7 
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually 

(e.g., in a flowchart, diagram, model, graph, or table) 

Other Standards as Appropriate: 

Next Generation Science Standards-PS3-2. Make observations to provide evidence that sound, light, heat, and electric currents can 

transfer energy from place to place.  

 

Next Generation Science Standards- PS3-4.  Apply scientific ideas to design, test, and refine a device that converts energy from one 

form to another.  

 

Content Objective(s):  (CO#)  
1. Students will be able to understand the process of completing a scientific lab and recording their results. 

2. Students will be able to make observations to answer questions regard photovoltaic cells.  

Language Objective(s): (LO#) 

1. Students will be able to discuss with peers in English in order to complete an academic task.  

2. Students will be able to state information based on observations in English.  

Key Vocabulary &/ Academic Language  
Photovoltaic sell, silicon, Solar Module or Array, Battery, 

Inverter, wires, clips,  

 Extra Resources/Supplementary Materials:   
Solar Energy Kits (2-3), black construction paper, cellophane in red, 

yellow, blue, green and black,  (other materials listed in the lab appendix 

are for the teacher us only in preparing the lab. 

Language Learning Strategies:  

http://www.corestandards.org/ELA-Literacy/RST/6-8/7/
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The students are working on a calmative experience with this lab. They have built their foundational knowledge on the topic of solar 

energy and are now working with their parents to utilize it in a lab setting. The hands on learning activities are conducive to a lot of 

generated talk between group members, and will result in students using the language more often.   

   

HOTS:   
How do different amounts of Sunlight affect the 

performance of a photovoltaic cell? 

 

How do different forms of light affect the performance of 

a photovoltaic cell?  

 

Cultural Connections:  How can lesson be linked to examples from 

home language & culture? 
The parents have been invited to the day’s lesson. The teacher has noted 

to parents that if they have experience in mechanical or technical skills, 

they can share this during the lesson.  

 

 Instructional Procedures (TW/SW):  

 

NOTE: This experiment has been 

adapted from a lab created by the 

Department of Energy’s National 

Renewable Energy Laboratory 

 

TW reintroduce each of the 

components to the PV solar system to 

the students and parents. 

 

This time, TW ask Parents for their 

input on the different solar panel 

components.  

 

Solar Module o Array - el componente 

esencial de cualquier sistema solar 

fotovoltaico que convierte la luz solar 

directamente en electricidad DC. 

 

Modifying for 

Different Language 

Levels: 

  

 

TW present multiple 

opportunities for 

students, and parents, to 

reflect and answer open-

ended questions is a 

strategy that is 

recommended for 

Expanding ELLs. This 

both activates any prior 

knowledge, and is 

authentic process of 

technical language for 

the students. 

 

 

Use of L1 / 

Translanguaging 

(TL): 

 

The bilingual guidance 

and collaboration 

during this portion of 

the lesson is aligned 

with Celic and Seltzer’s 

Multilingual 

Collaborative Work 

recommendations 

found on pg. 62 of the 

Translanguaging guide.  

 

This includes 

clarification in the first 

language as well as 

allowing students to 

utilize the language to 

Use of 

Technology: 

 

N/A 

Assessment:  

(CO#s & LO#s) 

 

N/A 

 



FUNDS OF KNOWLEDGE CURRICULUM PROJECT   

 

TESOL Program LP format (Lillie, Mahoney, & Boun, 2015)   As of June 3, 2016 
 

114 

Solar Module or Array -- the essential 

component of any solar PV system that 

converts sunlight directly into DC 

electricity. 

 

Ask students:  

What do you think that means? 

¿Qué crees que significa eso? 

 

Regulador de carga - regula el voltaje y 

la corriente de los paneles solares, 

carga la batería, evita que la batería se 

sobrecargue y también realiza 

descargas controladas. 

  

Charge Controller -- regulates voltage 

and current from solar arrays, charges 

the battery, prevents the battery from 

overcharging and also performs 

controlled over discharges.  

Ask students:  

What do you think that means? 

¿Qué crees que significa eso? 

 

Batería - almacena la corriente eléctrica 

producida a partir de matrices solares 

para usar cuando la luz solar no está 

disponible. 

 

 

 

This strategy of guiding 

the use of reference 

materials is 

recommended 

transitioning ELLs. By 

guiding the inquiry 

process regarding solar 

panel arrays, the teacher 

is providing a scaffolded 

learning experience. 

(Lillie 2016)  

 

 

 

 

 

 

 

 

show their 

understanding of 

content. The teacher 

will record any input 

the students can offer in 

regard to the 

components of the solar 

panel kit in either their 

L1 or English. 
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Battery -- stores current electricity 

produced from solar arrays for use 

when sunlight is not available. 

 

Ask students:  

What do you think that means? 

¿Qué crees que significa eso? 

 

Inversor - un componente crítico de 

cualquier sistema solar fotovoltaico 

que convierte la energía de CC en 

corriente alterna. 

  

 Inverter -- a critical component of any 

solar PV system that converts DC 

power into AC power.  

 

Ask students:  

What do you think that means? 

      ¿Qué crees que significa eso? 

 

 

The Experiment    

TW pass out the Bilingual Solar 

Energy lab to all of the students and 

parents.  

 

 The experiment has 

been broken down into 

easily understood 

sections.  

 Multilingual 

Inquiry/Research p. 107 

(Celic & Selter 2013) 

  

Solar Panel Kits 
 

N/A 
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Have the parents and students divided 

into 2-3 small groups. Read through 

the experiment using English and 

Spanish to clarify any questions or 

concerns by parents and students.  

 

 

 

 

 

 

The parents and 

students for this 

portion of the 

lesson will test the 

solar panel kits. 

All assembly of 

the unit for the 

lesson is the 

teacher’s 

responsibility 

ahead of time.  

 

 

While the parents and students are 

working on the first lab question. The 

teacher will circulate the room 

providing assistance as needed.   

 

Once all groups have finished the 

answering the first question concerning 

the amount of light, transition to the 

questions regarding the wavelength of 

light’s effect on the solar cell. TW once 

again circulate the room assisting 

students and parents as needed.  

Small groups and 

parental involvement 

will effectively scaffold 

the lab work for all 

levels of ability.  

Lab directions and 

questions are presented 

bilingually. Teacher 

will accept answers in 

Spanish if 

parents/students deem it 

necessary for their 

response.  

Solar Panel Kits.  

 

TW use a tablet 

with Google 

translate if need 

be. This is to 

clarify any 

confusion that 

arises during the 

lesson.  

 

All language and 

content objectives 

will be assessed 

here both by 

tracking student 

participation with 

notes, and by 

grading the 

finished lab for 

comprehension 

and accuracy. 

 

 

At the end of the lesson, the teacher 

will have the students and parents 

present their findings to the class. The 

teacher will provide feedback.  

The teacher will create a 

safe arena for oral 

presentation of 

findings/knew 

knowledge in English. 

(Lillie 2016)   
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Wrap – Up:  
Thank the parents for coming to work with the class on this experiment. Ask the parents and students if they can say one aspect of 

working together on this lesson that they enjoyed most.  

Expansion & Reflection: Based on parent and student feedback. The teacher could plan future instruction that also incorporates 

student’s background and parental involvement.  
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Laboratorio de energía solar 

Solar Energy Lab 
 

Nombre/ Name _______________________ 

 

Fecha/Date __________________________ 

 

Hola, padres y estudiantes. En el curso de las últimas semanas, hemos estado aprendiendo todo 

sobre la energía solar. Este laboratorio es una manera de tapar lo que hemos aprendido a través 

de una mano sobre la inspección de cómo funciona la energía solar. 

 

Hello, parents and students. Over the course of the last few weeks, we have been learning all 

about solar energy. This lab is a way to cap off what we have learned through some hand on 

inspection of how solar energy works.  

 

The question we are going to answer first today is:  

 

¿Cómo afecta la cantidad de luz al rendimiento de una célula solar? 

How does the amount of light affect a Solar Cell’s performance?  

 

To answer this question we are going to do the following:  

 

1 Coloque la célula solar, el motor y la rueda bajo la luz del sol. Observe el movimiento 

giratorio. 

1 Place the solar cell, motor, and wheel in bright sunlight. Observe the spinning motion.  

2 Usando el cronómetro y viendo el punto, contar el número de giros en 15 segundos. 

Multiplique este número por 4 para obtener el número de vueltas por minuto. Registre la 

velocidad de hilado en un trozo de papel. 

2 Using the stopwatch and watching the dot, count the number of spins in 15 seconds. 

Multiply this number by 4 to obtain the number of spins per minute. Record   the 

spinning rate on a piece of paper.  
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¿Cómo afectó la cantidad de luz solar al rendimiento de la célula solar? 

 

How did the amount of Sunlight affect the performance of the solar cell?  ____________ 

 

________________________________________________________________________ 

 

________________________________________________________________________ 

Now, we are going to ask a new question:  

How does the wavelength of light affect a Solar Cell’s performance? This question is different,  

this question is different, as we will be covering the solar panel with different transparent 

cellophanes that are red, blue, yellow green and black. Sunlight is still reaching the solar panel, 

but the radiation is being filtered through the different colors of cellophane. This affect what 

radiation reaches the solar panel.  Here is what we will do.  

1 Cubra la célula solar con un pedazo de película de transparencia de color. Cuente el número 

de vueltas en 15 segundos. Multiplique este número por 4 para obtener el número de vueltas 

por minuto. Registre la velocidad de giro en un gráfico similar al siguiente. 

1 Cover the solar cell with a piece of colored transparency film. Count the number of spins in 

15 seconds. Multiply this number by 4 to obtain the number of spins per minute. Record the 

spinning rate in a chart similar to the one below.  

 

Colores/Colors  
Número de vueltas 

Number of Spins 

Luz de sol/ 

Sunlight   

Rojo/Red  
 

Amarillo/Yellow  
 

Azul/Blue  
 

Verde/Green  
 

Negro/Black  
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2 Repita el experimento con los otros colores de la película de transparencia. 

2 Repeat the experiment with the other colors of transparency film. 

 

 

Conclusion Questions: 

¿Cómo cambió el movimiento cuando cubrió parte de la célula solar? ¿Toda la celda? 

How did the motion change when you covered part of the solar cell? The entire cell? 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

¿Qué colores frenaron más el giro? 

Which colors slowed the spinning the most?  

________________________________________________________________________ 

 

________________________________________________________________________ 

 

¿Qué colores ralentizaron menos el giro? 

 

Which colors slowed the spinning the least?  

 

________________________________________________________________________ 

 

________________________________________________________________________ 
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Discussion 

Evaluation 

 In conclusion of this Curriculum Project, the teaching candidate observes that 

through both the synthesis of available literature, and the implementation of a meaningful 

interview the goal outlined in the introduction was met.  The lessons presented in the 

results section are in many ways culturally relevant and linguistically supportive. First, 

the each lessons features Translanguaging and/or bilingual supports. This essential 

component to the final lesson plans is physical evidence that they would be more 

effective for an ELL than a monolingual lesson. This is supported by the synthesized 

findings of the literature review, where there was consensus that using a student’s first 

language will bolster their level of achievement in learning.  

 The candidate was able to craft lessons that were culturally relevant through the 

recognition of interview themes while brainstorming content for the lessons. Two of the 

students that were interviewed noted that they greatly enjoyed science class, and mainly 

the hands on experimentation aspect.  The teacher was able to address this interest and 

also connect it to content that has relevancy to the students’ country of origin, Mexico. 

The manner in which the Solar Energy lessons are designed connects the science content 

to the cultural implications of solar energy through the use of geographic location.  

 The activities featured in each of the lessons are conducive to an ENL classroom 

where instruction has to be differentiated for students at various levels of language 

emergence. For this reason, each of the lessons featured small group activities where the 

students are seldom ever completing work on their own. This also gives the teacher the 

ability to create intentional groupings, where students can work with peers who will assist 
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in their learning experience, and minimize the opportunities for one individual to fall 

behind. Specific lessons in the mini unit also feature content and language building 

activities, where the students would be given time to construct meaning before new 

content was introduced. This is done through graphic organizers, matching activities, and 

repetition of vocabulary through all 5 lessons.  

Limitations 

The Curriculum Project was created using the input of one family. While the 

family reflected the background of individuals in the literature review, it is limited in 

scope. For instance, if the families of a school building had all participated, then the 

resulting curricula would be better suited for all of their specific backgrounds.  This 

curriculum project only addresses the needs of one family in Dunkirk, New York 

pertaining to three middle school students. If the candidate had been working through a 

program that incorporated multiple families, the process of interviewing could have also 

covered more individuals in the given amount of time. This could have improved the 

networking between families and the candidate, and yielded in more information for 

creating lessons.  

 Time was also a limitation in the curriculum project. The teaching candidate was 

limited in time frame and could not follow up with the family following the construction 

of lessons for greater feedback. Had there been time available for multiple interviews, the 

lesson content could have more specifically addressed the goals and expectations of the 

family. The ability to implement multiple interviews also would have resulted in a larger 

pool of themes for the candidate to draw on for lesson material.  
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 A longer amount of time to interview also means that the interviewer builds 

rapport with the family, and has time to reflect on the results of one interview to improve 

the next. Having time to accomplish those two items would have enriched the interview 

process and given the candidate a clearer image of the family’s story and goals.  

 Resources available for the construction of a curriculum were also limited to what 

the teacher candidate had available. If this project had been grant funded, or part of a 

larger venture featuring multiple candidates, there would have been more resources 

available for lesson development. Many of the items in the lesson, such as the Solar Panel 

kits were speculated on the condition that the candidate would have funds in the future to 

purchase them. If the resources had been on hand, the candidate would have been able to 

better assess the possibilities of each lesson.  

As a pre-service educator, much of the curriculum project was theoretically based 

on what would be best practice for a group of ELLs in a science class. If the candidate 

performed the same type of project during their teaching career, they would have more 

immediate knowledge of their student’s needs and interests. There also would have been 

more classroom data available to design effective instruction. This project is both 

culturally and linguistically valid for the students that were interviewed, but the candidate 

cannot say from an educational perspective that all of the potential students’ needs were 

met in the lesson design.  

Related to the previous limitation is that there was no student feedback to assess the 

lessons that were created for this curriculum project.  If the candidate had a way to 

implement the lessons in a classroom or community center, then students could have 
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given their input.  That feedback could then generate improved lessons that more 

effectively match the problem of this curriculum project.   

A final limitation in this study is that it lacks the input of content area teachers. As 

a pre-service ENL instructor, the candidate would have benefited from the input of a 

Science teacher while developing the lessons. Hypothetically, had an experienced science 

teacher who works with ELLs provided feedback on the completed lesson plans, the 

candidate could have addressed potential design problems. The input of a content area 

teacher would also allow for a potential more enriched lesson plan, where they could 

recommend both resources and best practice for delivering the specific content.  

If the candidate were to improve/redesign this curriculum project there are some 

notable changes that would be made. First, the candidate would have begun interviews in 

the beginning of fall, with a timeframe that would allow the lessons to be completed 

through the winter. With this additional time the researcher would have sought out a 

minimum of 3 families to interview, and would have attempted two interview with each 

family. The candidate would attempt to create an interview ‘team’ that would include the 

community liaison and supervisor once again, with the addition of a certified middle 

school Science teacher.  They would attend the interview, and the Science teacher would 

have the ability to also ask questions or include additional questions as the candidate was 

performing the interview.  

During the lesson development portion of the project, the candidate would then 

include the Science teacher in the process and they would work cooperatively to develop 

curricula. The candidate would then plan for the curricula to be implemented in the 

upcoming spring. Ideally, this would be a co-teaching model where the candidate would 
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be pulling in to the Science classroom to provide integrated ENL instruction. Following 

the conclusion of the lessons, the students would provide input.  

Implications 

 To conclude with the project, which has been completed, the candidate would like 

to reiterate that despite all the room for improvement, they believe this was a successful 

venture. The project overlaps with many themes provided in the literature review.  For 

instance, this was extremely useful in preparing the teaching candidate for their future 

career as an ENL educator. Each step of the project: synthesizing examples of best 

practice, communicating with administrators concerning expectations, and most 

importantly connecting with families to improve instruction. Those skills were all 

developed through the course of this curriculum project.  

 The candidate has begun to brainstorm plans for using this project in future 

instruction, as the area in which they will be working contains an abundance of solar 

farms, and students who would potentially benefit from the instruction.  The teacher 

would probably plan to adjust certain portions of the project based on the grade level that 

they are teaching.  

In order to disseminate the essence of what was accomplished in this project, the 

candidate would implement the same actions in designing their future lessons.  Where 

they would begin with such future plans is to consider the needs of the students they are 

working with in conjunction with the expectations of mainstream and content area 

teachers. Using that as a basis they would meet with family and community members to 

receive input on how the instruction can be designed as something that is mutually 

beneficial.  
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