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CHAPTER ONE: INTRODUCTION

In addition to teaching English as a Second Language (ESL) to sixth, seventh, and
eighth graders in my own classroom, the past two years I went into an eighth-grade
science class every other day for 2 hours to support ESL students in their mainstream
content work. Initially, the science teacher and I were both discouraged by the ESL
students’ low test scores, unenthusiastic participation, and lack of science vocabulary
usage in speaking or writing activities. During science class many ESL students are
generally hesitant to ask questions or be assertive when it comes to participating in small
group activities, and I certainly do not hear them discussing science concepts or using the
vocabulary of the unit being taught; they are not talking science. The science teacher and
I did not have a lot of time to plan together, but we were determined to help the ESL
students, as well as the other students in class, be more engaged with the science content.
Reasons for this disconnect are numerous. Some students are simply timid.
Some students may come from a more traditional educational background where the
learning is teacher-led which can conflict with the expectation in U.S. schools that
students take a leadership role in their own education. This can be confusing and
uncomfortable for some students. Some students’ cultural backgrounds or worldviews
may differ from the Western scientific understanding taught in U.S. mainstream science
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classrooms. Students may not be interested in or familiar with the science lessons or may
not see how the learning connects to their own lives (Lemke, 1990). Students may not
have the language or vocabulary to express their ideas or ask the questions they need
answered. They may be unfamiliar with the language used in the science classroom
(highly objective, impersonal, humorless, and composed of authoritative facts) which
contrasts sharply with the more ordinary personal world of subjectivity, interests, values,
and uncertainty (Lemke, 1990, p. 130). Lemke goes on to explain that the way we talk
science does not need to be in opposition to the ways we discuss and share other
knowledge, but the unwritten rules of how we are supposed to talk science make it seem
that way. ESL students are confronting the language of science because they are being
placed more and more in mainstream classes; therefore, digging deeper into their
experience in a mainstream science class will benefit ESL students, mainstream teachers,
and ESL teachers who support ESL students in their content classes.
If students are not engaged and are not speaking, chances are they are not learning
to their full potential. Because ESL students are simultaneously trying to develop
English proficiency and critical literacy skills as well as master content-area knowledge,
their tests scores are usually below the state average (Townsend & Collins, 2009).
Unfortunately, this shortfall of learning shows up as my students fail test after test and
struggle to complete assignments and labs. This situation is not unique to the school in
my study.
The achievement gap for English Language Learners (ELLs) in science is evident
and expanding. Most recently, the 2009 National Assessment of Educational Progress
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(NAEP), reports that nationwide, the average eighth-grade ESL student scored 50 points
below the average non-ESL student, whereas, on the 2005 NAEP assessment that same
gap was only 44 points (National Center for Education Statistics [NCES], 2009). In
Minnesota, scores for ESL students were 10 points higher than the national average but
still 48 points behind the average score for non-ESL students in Minnesota (NCES,
2009). The NAEP assessment, funded by Congress and administered by Educational
Testing Services, is the best national source of information as to the progress of K-12
students in science (Lynch, 2000). If a central goal of education is to prepare students to
be scientifically literate in a world, workforce, and future shaped by science, math, and
technology, then to be successful, ESL students need support to better access science
content and close this gap in science achievement (American Association for the
Advancement of Science [AAAS], 1989).
Helping English Language Learners access content can be challenging for
teachers (U.S. Department of Education, 1996). ELLs’ needs are based on the degree of
literacy in their first language, amount of schooling in their country of origin, and prior
experience with English. The school in my study has 30 students enrolled in ESL classes
and among those 30 students, 12 languages are represented. Several students are not
literate in their first language or have experienced an interruption in schooling. Some
students have studied English in books but have not had much opportunity to actually
speak the language. Bilingual support in schools is rare and mainstream teachers have
not been adequately prepared to handle this language diversity in their classrooms. In
fact, a survey by the National Center for Education Statistics (2002) found that even
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though half of all teachers were predicted to have ESL students in their classes, out of
three million public school teachers, only 12.5% of the teachers had received eight or
more hours of training in the previous three years geared toward educating English
Language Learners.
A few years ago I had the opportunity to attend a 3-day SIOP (Sheltered
Instruction Observation Protocol) training with a content teacher from my school. I
asked the eighth-grade science teacher, the same teacher involved with my study, to join
me because I knew she was genuinely open and interested in helping ESL students
succeed in her class. She often expressed frustration at not being able to meet their
needs. During the training we focused on creating language as well as content objectives.
As a result of this experience, we developed a partnership that eventually became part of
the class schedule. The combination of a content specialist and a language specialist
provided students with strong support but not all schools have the resources to provide
this type of support and, in fact, our district schedule changed from an 8-period day to a
6-period day, so I am no longer able to collaborate with the science teacher.
This chapter introduces the issues associated with trying to close the gap and
connect ESL students to mainstream science content: the role of culture in learning
science, how the science community has responded to the disconnect, and how using
language-teaching methods can address the disconnect.
Role of Culture in Learning Science
Culture breathes life into everything we do; our thoughts, beliefs, attitudes,
values, and behaviors. Some cultural theorists define culture as shared meaning by a
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group of individuals passed on from generation to generation, while other theorists focus
on the individual, private aspects of culture (Chen & Starosta, 1998). Teachers and
students bring their own cultural backgrounds and experiences to the classroom. These
cultural influences impact the dynamics of what happens in the classroom and, in some
circumstances, can be an obstacle to learning. For example, children who grow up in a
culture that teaches them to respect the wisdom and authority of their elders may not be
comfortable questioning received knowledge, a common expectation of a Western
scientific worldview and school science (Lee, 2005, p. 497). In addition to instructional
differences, cultural differences, such as having a definition of science that does not
overlap with Western science, or cognitive differences, for example, using different
schemata to organize and give meaning to information, might also cause ESL students to
disengage in science class. The goal of my study is to use students’ own cultural and life
experiences as a resource and springboard for learning science.
When studying culture, Bennett (2002) explains that it is possible to analyze a
situation from a culture-general or a culture-specific perspective. As its name implies, a
culture-specific framework studies the culture of a specific group of people usually based
on race, ethnicity, language, gender, or religion. While providing detailed information,
this approach alone does not account for differences within groups nor does it allow for
the examination of the wide array of differences teachers and learners confront every day
in the classroom (Bennett, 2002; Cushner, McClelland, & Safford, 2003). My study
employs more of a culture-general framework, traditionally rooted in anthropology,
cross-cultural psychology, intercultural communication, and linguistics, which allows for
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a broader comparison and understanding of how culture impacts the values, beliefs,
behaviors, and attitudes of any group of people. If teachers are aware, for example, that
how students learn is influenced by the methods of socialization utilized by her or his
culture, they will be looking for learning differences within their classrooms and adjust
teaching styles and lesson plans to meet learners’ needs, for example, by engaging
students orally or working in small groups so students can contribute in different ways.
The best-case scenario is to support that culture-general framework with culturespecific knowledge. For example, if a teacher understands that her Native American
students traditionally have learned in more authentic hands-on, real-life situations taught
by members of their family or community, someone familiar to them, a situation that
contrasts with the abstract learning environment of the classroom taught by strangers,
then that teacher can plan and adjust lessons to help engage those students more fully
(Cushner, McClelland, & Safford, 2003). In Alaska, the Alaska Science Consortium has
been working with the Alaska Rural Systemic Initiative and the Alaska Department of
Education to help develop standards-based, culturally relevant curriculum that integrates
indigenous and Western knowledge around science topics. The goal is to use culturally
responsive teaching to enhance students’ cultural well-being along with their science
knowledge and skills. For centuries, members of Native communities in Alaska have
made scientific observations of nature and that knowledge has been passed from person
to person through social organization and individual training as well as through
storytelling (Stephens, 2000). One example lesson of how the culturally responsive
curriculum blends Native and Western science is by inviting an Elder in the community
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to share knowledge of local weather signs and predictions, i.e. east winds leave long,
straight, 10”-12” drifts while people say west winds are poor artists, leaving messy drifts,
rough and uneven (Stephens, 2000). This lesson incorporates the state science standards
around the topic of weather while using culturally grounded context and methods of
instruction. It acknowledges and values the experience and knowledge that students learn
from their communities and bring to the classroom. This project in Alaska, however,
recognizes that cultural knowledge should also factor in to methods of assessment and
explains that this is an area in continual development.
Science Response to Disconnect
In 1989, the American Association for the Advancement of Science (AAAS)
launched its landmark initiative to reform science education in the United States called
Science for All Americans: Project 2061. The AAAS recognized that students from the
United States were not on par with the international community in regards to learning
science, math, and technology. In its effort to enhance scientific literacy, Project 2061
especially targets students who traditionally have been left on the periphery when it
comes to learning science namely, girls and ethnic and language minority students.
ELLs, specifically, might disengage in science class for several reasons: lack of prior
knowledge, unfamiliarity with the structure of participating in a Western science
classroom, or operating from cultural views that might clash with what is being taught. If
mainstream teachers can tap into students’ cultural backgrounds, students are more likely
to participate and learn. Education and science literature calls this cultural or
instructional congruence; teaching in ways that incorporate students’ cultural background
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knowledge and ways of participating in classroom activities (Gay, 2000; Lee & Fradd,
1998).
Several studies and articles explain how students’ funds of knowledge, the unseen
knowledge and skills, gleaned from home, community, and cultural experience, that ESL
students bring to the classroom, can benefit students in science and other classes (Moll,
Amanti, Neff, & Gonzalez, 1992) by bringing them in from the periphery. I had my own
assumptions challenged during a tutoring session with a homebound student a few years
ago. As I was working at the student’s kitchen table, I heard a young girl outside yelling
in Spanish. I looked outside and was amazed to see one of my other students, who barely
spoke in class, holding a baby, sweeping the patio, and scolding a toddler. I called out to
my student who looked up, embarrassed, and smiled. This was eye-opening for me
because I saw my student in a whole new light. She was more than a painfully timid girl
who never spoke in class. She was a caretaker for her relatives and certainly had a voice
to express her thoughts. By increasing my own awareness of this student’s background
and funds of knowledge, I could engage her more in class by tailoring examples that
connected to her role as a contributing member of her household and, although I can not
say for certain, it seemed as though her confidence in both ESL and science classes
increased and her anxiety decreased because I knew about a part of her life that other
teachers were unable to access. The more teachers know about their students, the more
connections we can make with them which encourages them to engage more in class.
Because of the increase in culturally and linguistically diverse students in
mainstream classes, there has been an increase in research of how mainstream teachers
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are handling this new situation. In an extensive review of current research on teaching
ELLs in the content areas of English, math, social studies, and science, Janzen (2008)
found that there has been a lot written about effective teaching strategies but relatively
few empirical research studies, except in the content area of science. Her survey focused
on several topics of research within the four content areas mentioned above: linguistic,
pedagogical, cognitive, and sociocultural issues as well as teacher professional
development. She noted that science was the most-represented content area in the
literature review, especially when considering sociocultural issues that examine what the
culture of science is, how it compares to the cultural backgrounds that ELLs bring into
the classroom, and whether science teaching is taking those backgrounds into
consideration. My study explores a way to consider those backgrounds when teaching
ESL and science and incorporate them in student learning by echoing a recent movement
in the field of science to shift away from more lecture-based instruction to more creative
means of teaching science including the use of storytelling and narrative (Isabelle, 2007;
Lemke, 1990; Warren, Ballenger, Ogonowski, Rosebery, & Hardicourt-Barnes, 2001).
A Language Response to Disconnect
Being able to comprehend and use academic language correctly, an area of
weakness for many ELLs, is a great predictor of academic success (Francis, Rivera,
Lesaux, Keiffer & Rivera, 2006). People are doing a lot to close the achievement gap for
ELLs, but my study focuses on vocabulary learning, one aspect of academic language,
because research shows that this is one of the main reasons for the gap (Carlo, et al.,
2004; Francis, et al., 2006). ELLs struggle not only with science-specific words but also
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general academic words often used to describe science words. An example from the past
year demonstrates why the science teacher and I determined vocabulary would be a
critical area in which to focus.
After this year’s TEAE (Test of Emerging Academic English) exam, several
students asked me what container meant. Container was not the answer to the question,
but because many did not understand the term container they were not able to select the
correct answer from the multiple-choice answers. This is a prime example of a word that
might not be explicitly taught in a science class because it might be assumed students
already understand it, but in fact, it could prevent students from understanding the main
content or cause them to miss critical information if they are distracted by trying to
understand container. There are many strategies for effectively teaching vocabulary
words but I have chosen the method of rich instruction by McKeown and Beck (2004)
because it considers both the science-specific words and the general academic vocabulary
that give students trouble.
One part of learning new vocabulary words is using them in as many ways as
possible and a few projects recently have explored using more creative ways of learning
science vocabulary including storytelling, readers theater, dance, and personal narratives
(Levinson, Nicholson, & Parry, 2008). Using personal narrative has potential to address
two reasons for the gap in science learning. First, it can help students connect science to
their own lives and second, it can let students demonstrate their understanding of
vocabulary words and science concepts in an alternative way. There are times when a
certain language or style of writing is being sought after, but when we are looking to
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assess comprehension of content, teachers should allow for more creative means of
demonstrating that content, such as narrative (Lemke, 1990, p. 178).
Mutiple-choice and true/false tests require students to memorize meanings, but
they do not test students’ ability to get to the deeper meanings of the words. Only
assessments that require them to flexibly assemble words for themselves can give us an
idea of students’ level of comprehension of science vocabulary and concepts (Lemke,
1990, p.172). It is believed that speaking is knowledge, our thoughts manifested in the
words, so using vocabulary appropriately can help demonstrate understanding of science
concepts (Vygotsky, 1986). This understanding can be measured in the products students
create and also during the process of writing the narratives. My study aims to use
personal narrative, a genre familiar to students, as a way for them to demonstrate their
knowledge of science vocabulary and concepts. In the process, my hope is that by having
students use experiences from their own lives as the context for their narratives, they will
recognize the funds of knowledge they bring to their science class as a rich intellectual
resource highly relevant to science (Lemke, 1990, p. 138).
Role of Researcher
My role was teacher-researcher in my own classroom. I have worked at the
school in this study for six years as the school’s only ESL teacher. We are very limited
in how we can schedule the ESL students into my classes, so the students end up
spending most of their day in mainstream classes, a situation not unique to my school.
For the most part, my students are pulled out of mainstream English to receive ESL
instruction. I have them two hours a day and am considered their only English language

12

arts teacher. Other schools may choose to pull their ESL students out of different classes
and leave them in mainstream English. Classes I teach include: Content English, which
focuses on the reading and writing strategies and academic English vocabulary needed in
the content areas of math, science, language arts, and social studies, Literacy Workshop,
which is based on a Writer’s and Reader’s Workshop model, and Foundations, a class
especially for students new-to-country and new-to-English that focuses on speaking and
building background knowledge. Approximately thirty students in grades 6-8 are
serviced in ESL classes and their levels of English proficiency range from Beginner to
Advanced and at least twelve languages are represented in this group.
In addition to teaching ESL, I also support mainstream teachers by offering
suggestions in designing lessons which accommodate ESL students and by providing
cultural information related to our students and their families that helps increase crosscultural awareness and understanding. My first year working at the school in my study it
was important for me to build relationships and get a sense of the culture of the school.
Six years later, I feel that I have done that. The science teachers invited me to be a part
of their curriculum review sessions so that I could bring a culture and language lens to the
lessons and assessments they were creating. I have also presented information on cultural
awareness (both culture-general and culture-specific information) and second language
acquisition to my entire staff and was well-received. The respect I have earned from staff
has only come because I am genuinely interested in assisting teachers, which, in turn,
assists the ESL students, my main objective.
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This study evolved when I asked myself how I could help my ESL students be
more engaged in their science class and specifically, how I could help them learn science
vocabulary and concepts so that they could talk science and in turn, do science. Science
education should help students use language, in oral and written forms, to work through
problems or discuss scientific concepts (Lemke, 1990, p. 100). I am fortunate to work in
a school that recognizes the importance of oral and written language in the content areas.
After taking the SIOP (Echeverria, Vogt, & Short, 2008) class with the eighthgrade mainstream science teacher in my school, she was surprised at how much she used
the information from the class and how it benefited all students, not just the ELLs in her
classes. She was also curious to learn more about second language acquisition. During
the 2009-2010 school year I went into her eighth-grade science class every other day for
2 hours to assist the ESL students in class. I did the same last year and had access to my
participants (all 11 eighth-grade ESL students) for 2 hours on a daily basis either in
science or ESL class. In addition, I had the students every day for a mid-day, 30-minute
study time where I was also able to support what was going on in their science class. The
collaboration with the science teacher was key to making this research project successful.
Unfortunately, as a result of scheduling changes, I am no longer able to go into her
science class with my eighth-grade ESL students.
Background of Researcher
My interest in teaching English as a Second Language was solidified while
teaching in Estonia with the Peace Corps for two years. I came back from that
experience and enrolled in a graduate program in Intercultural Relations at Lesley
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University in Cambridge, Massachusetts. As part of a final project for that program, I
completed a qualitative research study that explored how people from Guatemala, now
living in Boston, have had to adapt and navigate two different cultures and the effect that
has had on their personal identities. The method of data collection was interviewing and
I was honored at how much my participants let me into their lives.
Most of my personal and professional interest has revolved around intercultural
communication, but for this research I wanted to stretch myself and work in an area
outside my comfort zone. My first teaching license is in speech and theater so I was leery
to work with science content but because I had spent the previous school year in the
science classroom, I was much more confident in my own science knowledge which
helped me be more effective when teaching science concepts and vocabulary. This
research project has enabled me to broaden and deepen my own teaching practice while
addressing a need I see in my own classroom and throughout my school.
Over the past few years, the school in this study has seen a decline in enrollment
and an increase in class size. I have seen, first hand, how bigger class sizes have put
more stress on mainstream teachers and having ELLs in their class can sometimes create
an even more challenging situation. It is my hope that this research can inform myself
and mainstream teachers of a more effective teaching strategy to engage ESL students in
mainstream science classes and help us recognize and tap into the skills, knowledge, and
experience that ELLs bring to the classroom.
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Guiding Questions
Several questions guide this study. The main one being, Can writing personal
narratives help English Language Learners demonstrate understanding of science
vocabulary and concepts? Specifically, 1. Does writing personal narratives help students
demonstrate their comprehension of science vocabulary? 2. Are students able to apply
science vocabulary concepts when writing about their own life experiences?
Summary
The purpose of this study is to explore the use of personal narrative, based on
students’ funds of knowledge, as an alternative way for ESL students to demonstrate
understanding of science content. The goal of this study is to help students recognize that
science is already part of their lives and then use that understanding as a resource for
students to deepen their comprehension of science concepts and vocabulary.
This chapter examined reasons for the disconnect between ESL students and
science content and the response of the science community which considers students’
cultural and life experience as valuable resources in the teaching of science. It also
outlined a language-focused response to the disconnect centered around vocabulary
learning and narrative writing. The idea is to teach science content in a way that makes it
easier for ESL students to access that content. With this background we can conclude,
“Instructional interventions that merge discipline-specific and diversity-oriented
pedagogies are necessary to achieve the goal of making science accessible, relevant, and
meaningful for all students” (Lee, Deaktor, Hart, Cuevas, & Enders, 2005, p.858).
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Chapter Overviews
Chapter One introduced the research by establishing the purpose, significance,
and need for the study. There is an achievement gap for ESL students in science and we
need more effective ways to connect students to science content. The context of the
study was briefly introduced as was the role and background of the researcher. Chapter
Two provides a review of the literature relevant to how culture can play a significant role
in learning and engaging students with science concepts and what the science
community’s response has been to the apparent disconnect between ESL students and
science. Chapter Two also details a language approach to the gap focused on academic
English, vocabulary learning, and narrative writing in order to make science more
meaningful and accessible to ESL students. A description of the research design and
methodology that guided this study are presented in Chapter Three. Five cycles of action
research are outlined including which vocabulary words were focused on in each unit.
Does writing personal narratives provide an effective way for ESL students to
demonstrate understanding of science concepts and vocabulary? Are students able to
apply science vocabulary when writing about their own life experience? These questions
are answered in Chapter Four which presents the results of the study. The results include
tables of how the vocabulary words were used in each cycle and examples of student
writing which document how students used academic English and science vocabulary,
within the context of their own personal narratives, to demonstrate their understanding of
science content. Chapter Five reflects on the data collected, discusses the results,
limitations, and implications of this study as well as ideas for further research in this area.
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CHAPTER TWO: LITERATURE REVIEW

The purpose of this study is to determine the effectiveness of using personal
narrative to help ESL students connect mainstream science content to their own lives
therefore increasing their understanding of science concepts and vocabulary.
This chapter discusses the role of culture in learning science including how
multicultural views of science affect how people define, describe, and explain scientific
phenomena. The science community’s response to the disconnect between ELLs and
science is examined, specifically how instructional congruence, and funds of knowledge
affect science learning and how the science field has shifted teaching strategies recently
to engage students more fully. Next, a language response to the disconnect is discussed
by looking more closely at why vocabulary is such a critical component of science
learning and how writing personal narratives can support vocabulary comprehension.
Finally, this chapter concludes by presenting the gap in research regarding the study of
ELLs and science.
Role of Culture in Learning Science
Culture permeates, mediates, and dictates probably every action in which we take
part (Chen & Starosta, 1998; Gay, 2000). Culture plays an integral part in how ELL
students learn, including how they learn science (Lee, 2005). Different disciplines have
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defined culture in many ways over the years stretching from the observable artifacts,
clothing, music, and language of a specific group of people and has expanded to include
the more unseen aspects of culture, for example, concepts of time, patterns of discourse,
values, patterns of interaction shared by a group of people passed on from generation to
generation (Cushner, McClelland, & Safford, 2003). After years of researching in
Samoa, Shore linked culture to cognition by showing how culture is not only something
that exists externally in the world, but also as a model of thinking and organizing thought,
similar to schemata theories of cognition (1996). Students who utilize an organizing
thought structure that differs from how the material in science class is presented or
explained, may have trouble accessing or even accepting the information (Gay, 2000;
Hulland & Munby, 1994). A discussion of how students learn can not be complete
without a consideration of how culture influences that process.
Students’ understanding of science, as well as ways of acquiring and
demonstrating knowledge, are greatly influenced by the cultural values, experiences, and
beliefs of their home communities and cultures (AAAS, 1989; Gay, 2000; Luykx, et al.,
2007). Luykx et al. researched how children’s prior linguistic and cultural knowledge
mediates their engagement with school science, as reflected in their responses on science
assessments. They point out that these cultural influences, largely unconscious to
students and teachers, are critical to virtually every aspect of the learning process and
usually only become visible when there is some sort of cultural clash.
Cultural clash manifests in different ways. Conflict can occur when methods of
instruction are not in sync with students’ behaviors at home or in their communities.
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Students from cultures with a high regard for authority and direct instruction might feel
uncomfortable inquiring, questioning, or exploring (Fradd & Lee, 1999). Students from
collectivist, or group-centered cultures that strive for group harmony over individual
needs, may struggle with critiquing others’ work or defending their own (Lee & Fradd,
1998). Students might also disengage or even have their quality of education impacted
because their definition of science might not overlap with Western science (Aikenhead &
Jegede, 1999; Solano-Flores & Nelson-Barber, 2001; Lee, 2001). I once brought a group
of African students to a St. Patrick’s Day parade and after thoughtful observation, one
student asked, “Is this a holiday for white people?” This question led to a discussion of
skin color and geographical location and adapting to conditions in that location. One
student refused to accept any of what I was saying claiming that, “God made everyone a
different color and put them in different places.” She was visibly upset by my suggestion
that there could be environmental, physiological, or even historical reasons for the
variation of skin color. In her worldview, the reason there are white people in her
African country is because God put them there, not because colonists arrived and settled
there centuries ago. She eventually disengaged from the conversation.
When cultural clash happens, students respond in different ways. Aikenhead and
Jegede (1999) have synthesized some of the empirical research that has been done to
examine the way students move between their everyday life and the culture of school
science. Some students navigate these cultural border crossings, as Aikenhead calls
them, with ease while others create specific schemata to manage the different culture of
school science. Other students, sadly, cannot cross the border and may avoid, or even
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drop out of school science to maintain their dignity or preserve their home culture
(Aikenhead & Jegede, 1999).
In addition to affecting students’ engagement in learning, Luykx et al. (2007)
found that language and culture shaped students’ interpretation of test items, their written
responses, and teachers’ assessments of their answers. Culture also caused some
confusion in discerning meaning. After examining approximately 6,000 tests of third and
fourth graders, Luykx et al. found that when students lacked the science knowledge to
answer test questions, they often deferred to various cultural beliefs, past home and
community experiences, or their home languages. For example, when asked questions
about weather, some children answered, “God makes it rain.” Other children interpreted
test questions from a social, rather than science, perspective. For example, a test question
asked, “It will be 93 degrees Fahrenheit this afternoon. Will you need a sweater if you go
outside?” The correct answer is, “No, because 93 degrees Fahrenheit is hot,” but some
ESL children responded, “Yes, because you always take a sweater outside” suggesting
children defer to what their parents tell them, not the meteorologist. Common among
Spanish-speaking children was confusion of the abbreviations F (Fahrenheit) and C
(Celcius) with the Spanish abbreviations F for frio (cold) and C for caliente (hot); in
addition to using the same letters, both sets of abbreviations give information about
temperature. In response to the same question about needing a sweater in 93 degree
Fahrenheit weather, one student wrote, “Yes, because F is cold temperature and if you
don’t [wear a sweater] you will be cold” (p. 910). He based his answer on knowledge
from his home language.
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Some students frequently interpreted science terms with reference to their
everyday meanings rather than their specialized specific meanings. For example, with
the question, “How would you record your information?” students offered responses such
as “with a tape recorder”. Other examples included students confusing gas (state of
matter) with gasoline, scientific instruments with musical instruments, and states of
matter with geopolitical states. Correspondingly, inappropriate understandings decreased
as the children increased their mastery of scientific terminology.
These examples demonstrate how ELLs may not have had enough experience
with the content and the language of science to understand the layers of meaning needed
to comprehend some common concepts and vocabulary used in science. When they did
not understand a test question, they relied on knowledge rooted in home culture and
home language.
Multicultural Views of Science
Some people believe that science is universal and culture-free because it is
concerned with natural phenomena that occur in the same manner the world over (Cobern
& Loving, 2001; Luykx, et al., 2007). Around the world, a geyser is a spring that
intermittently gushes water and water vapor. The description of a geyser does not
change, but the reasons or explanation of why it gushes water may vary from culture to
culture. Consider the following situation. A man falls out the door of skydiving plane
and plummets 30,000 feet to his death. How does this tragic story contribute to a
multicultural view of science? The man is dead and no one can argue that fact. Cobern
and Loving (2001) explain that, in their example above, the question of the universality
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of science is not concerned with the phenomena of falling. Culture plays a significant
role, not in describing the facts, the man is dead, but in explaining or giving meaning to
the description (Horton, 1993). Why the man fell, how we communicate about it, and the
values we attach to the phenomena itself is where universality is challenged. The various
ways we have of understanding the phenomena could stem from either a context
grounded in more traditional thought or in a context rooted in more of a Standard
Account of science, also called Western science (given its roots in ancient Greek and
European cultures), modern science, formal science, or simply… science.
The Standard Account of Science considers two complementary levels of
scientific knowledge, description and explanation. The first level derives from our
common human experience and the information we take in through our senses and,
despite cultural variation, is very credible (Cobern & Loving, 2001, p.59). In contrast,
credibility of the knowledge of the second level is much more culturally dependent
because it stems from a body of knowledge that Snively and Corsiglia (2001) label
Traditional Ecological Knowledge (TEK). It is the descriptive ecological knowledge
about nature that traditional cultures around the world have acquired through long years
of experience with their natural environment that has been vital to their survival. It is
usually passed on from generation to generation through social attitudes, beliefs, and
behaviors but because it might not be written down, it is slow to change.
Another example of the two levels of scientific knowledge comes from Horton
(1993) who writes about the traditional African thinker and the Western physicist who
make the same use of theory to look beyond common sense for explanations of
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phenomena. Regarding the study of disease, Horton explains traditional African thought,
when not able to treat symptoms with known remedies, will then attribute conditions to
other social forces; the person must have done something to upset the ancestors or gods.
Western medicine may find this strange, but Horton points out that the same Western
doctors who have been enthusiastic about the success of the germ theory, are once more
beginning to toy with the idea that disturbances in a person’s social life can, in fact,
contribute to a whole series of sicknesses, ranging from those commonly thought of as
mental to many more commonly thought of as bodily (p. 203). Horton maintains that the
difference in discovering the source of sickness is that in traditional cultures there is no
developed awareness of or access to alternatives to the established body of theoretical
tenets, whereas in scientifically-oriented cultures, such awareness is highly developed.
The lack of awareness of alternatives makes absolute acceptance more viable in
traditional cultures, whereas a critical component of Western science, and the classrooms
where learning Western science takes place, is to question theories and evidence.
Another element in Cobern and Loving’s (2001) definition of the Standard
Account of Science is that science explanations are empirically testable against natural
phenomena or against other scientific explanations of natural phenomena. They pose the
question, “Is it possible that TEK is tested knowledge?” Snively and Corsiglia (2001)
claim that traditional knowledge, although lacking the formal, controlled features of an
empirical study and control groups, has produced valuable knowledge by interacting with
nature and utilizing trial and error and keen observation. For example:
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A crab fisherman noticed crabs marching past his dock and not staying in the deep
water. He feared pollution and he was right. He is a member of the Nisga’a First
Nations peoples who, every year, walk the salmon streams to clear debris. While
doing this they use every sense to notice patterns in plant life, water quality, etc…
In this way, the Nisga’a have a highly developed capacity for building up a
collective database. (p.19)
Proponents of TEK claim that it should be included in Western science
classrooms not only to engage students from these cultures, but to expand the definition
of science in so far that it, “helps students see that some…insights from science can be
arrived at by other epistemological pathways.… What we value is the best thinking for a
given situation and the wisdom to change one’s thinking when situations change”
(Cobern & Loving, 2001, p.63). This expanded view of what science teaching should be
is relevant when discussing how the field of science has responded to the achievement
gap for ESL students.
Science Response to Disconnect
Science for All Americans: Project 2061, the landmark for science education
reform sponsored by the American Association for the Advancement of Science (AAAS,
1989), was a monumental response to several problem areas in teaching and learning in
the field of science (Lee, 2005). It is an extensive set of recommendations that:
Constitutes a common core of learning in science, mathematics, and technology
for all young people, regardless of their social circumstances and career
aspirations. In particular, the recommendations pertain to those who in the past
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have largely been bypassed in science and mathematics education: ethnic and
language minorities and girls. (AAAS, 1989, p. 20)
Project 2061 describes several reasons the above groups might not be as involved in
science. They may feel that science is intimidating and “teachers need to realize that for
many students, the learning of mathematics and science involves feelings of severe
anxiety and fear of failure… partly from what is taught and the way it is taught” (AAAS,
1989, p.150). Project 2061 recommends that one way for teachers to engage students is
to capitalize on students’ family and community resources outside of school.
There have been many names for culturally congruent teaching over the years but
the overall objective of making classroom instruction more congruent with students’
cultural orientations and the methods used to meet this objective have remained the same
(Gay, 2000). To be most effective, science instruction and assessment should take into
account students’ prior knowledge and experience as well as the intellectual and cultural
resources they bring to the classroom (Gay, 2000; Luykx, et al., 2007). Gay goes on to
explain that this kind of teaching validates and affirms students’ cultures and strives to
teach using the students’ strengths as well as link home and school experiences so that
students can see the learning as relevant and meaningful to their lives.
Lee and Fradd (1998) have extended the notion of cultural congruence to propose
the framework of instructional congruence which aims to utilize diverse students’
language and cultural experiences when considering what and how to teach science in
order to make science content meaningful and relevant to students and thus more
accessible (p. 12). They claim that students from nonmainstream backgrounds acquire in
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their homes and communities cultural norms and practices that are sometimes
incongruent with those of school. Teachers, therefore, need to be aware of different
cultural and linguistic backgrounds in order to understand how different students may
approach science learning (Lee, 2005). Mainstream children are also subject to cultural
influences, but their linguistic and cultural knowledge is more congruent with the
structure of schooling, “Their academic performance is more likely to parallel that which
guides the actions and interpretations of teachers, researchers, and test developers. Thus,
the tacit knowledge of mainstream children is more likely to facilitate performance than
to interfere with it” (Luykx, et al., 2007, p. 900).
Not everyone agrees that cultural differences are a potential barrier to an ESL
student’s success in science. Some researchers argue that the field of science has
expanded greatly beyond emphasizing the study of the scientific method and no longer
discounts the validity of everyday experience or informal language to describe or explain
what happens in the classroom and therefore, the knowledge and communication styles of
students outside the mainstream are not incongruent with classroom science (Warren, et
al., 2001, p. 531-532). As an example, Warren et al. present a case study of Haitian
students who employed bay odyans, a form of debate literally meaning “to give talk” in
Haitian Creole, in their science classroom. Bay odyans is a favorite activity in Haitian
society. It is a spirited debate not uncommon to Creole speakers. However, utilizing bay
odyans during a class discussion might not be understood, accepted, or comfortable for a
teacher outside the Haitian Creole culture. In fact, many students of African and Central
and South American heritage may bring similar means of communicating, in this case
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strong skills of argumentation, to the classroom which appear as fighting to non-Creole
speakers unfamiliar with this style of discourse (Hardicourt-Barnes & Ballenger, 2008).
This demonstrates one example of why it is critical for teachers to be aware of their
students’ cultural backgrounds.
One of the most powerful things a teacher can do to motivate a student is to form
a relationship with that student and get to know her or him on a personal level. In a 1996
case study by the Smithsonian Institute (as cited in Cobern & Loving, 2001), a fifth-grade
teacher in Arizona explains what she did to draw her Native American students to the
science units. She collected information on her students’ Native American cultures so:
All children would feel that they have a very important heritage. No matter what
heritage they come from. And to be a scientist doesn’t mean that you have to be
any particular race or any particular gender or from any particular culture but that
all people have contributed to the body of knowledge which we call science.
(Cobern & Loving, 2001, p.56)
Students learn differently in different cultures and teachers need to be aware of these
differences (Hedge, 2000). There is no typical English Language Learner so the
challenge for teachers is to enable each learner in a way that considers her/his individual
personality and skills as well as her/his cultural background and integrate that with the
content knowledge and curriculum (Hedge, 2000; Lee, 2001).
Funds of Knowledge
As an extension of Moll and Greenberg’s (1990) earlier work, Moll et al. (1992)
use the phrase funds of knowledge to refer to the cultural bodies of knowledge and skills
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developed in a family or community that are passed on from generation to generation and
the process of how that information is shared (p.133). Funds of knowledge draw from
the social networks and relationships that families or communities develop to manage
change or assist each other in difficult times by exchanging skills, knowledge, or other
resources. The teacher in these contexts might be a parent, a relative, or a neighbor.
Because these community and family teachers work with the students in a variety of
contexts, they may have a much broader sense of the students than is available to a
classroom teacher. Although funds of knowledge considers students’ cultural
background, research in this area focuses not as much on the broad sense of the word
culture, but to a more specific “emphasis on strategic knowledge pertaining to the social,
economic, and productive activities of people in a local region that we seek to incorporate
strategically into the classroom” (Moll, et al., 1992, p. 139).
Moll et al. (1992) collaborated on an educational and anthropological study that
examined students’ funds of knowledge. Two classroom teachers visited students’ homes
and, based on the work and methods of anthropologist Clifford Geertz, interviewed
families and employed thick description of the environment. After learning about
activities students are involved in including visiting an aunt’s pharmacy, shooting bow
and arrows on a ranch, going fishing, and playing cards with cousins, one of the teacherinterviewers reported:
It is precisely through information of these kinds of social activities that we
identify funds of knowledge that can be used in the classroom to help improve his
academic development.… It is so important to learn how culture is expressed in
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students’ lives how students live their worlds. We can’t make assumptions about
these things. Only a part of that child is present in the classroom. (Moll, et al.,
1992, p. 137)
For various reasons, teachers and schools rarely tap into the funds of knowledge
of their students (Lee, 2005; Moll, et al., 1992; Velez-Ibanez & Greenberg, 1992).
Although funds of knowledge studies grew out of ethnographic fieldwork, it is not
practical to visit all students in their homes. There are other ways of tapping into what
students bring into the classroom, to hear their stories, their voice in written or oral form.
Funds of knowledge could be a goldmine for teachers looking to align lessons with
students’ prior knowledge or who are struggling with how to motivate students. “Our
household observations suggest that within these contexts, much of the teaching and
learning is motivated by the children’s interests and questions; in contrast to classrooms,
knowledge is obtained by the children, not imposed by the adults” (Moll & Greenberg,
1990, p. 326). If we can engage students it is more likely they will learn.
Students come to school with a wide variety of experience that is either congruent
or incongruent with formal schooling. Ultimately, it is the classroom teacher who serves
as the bridge between the students’, and their families’, funds of knowledge, and their
experience in school. Luykx et al. (2007) mention that in some cases, children’s own
funds of knowledge might be an obstacle to understanding science concepts; another
reason why it is critical for teachers to know their students well, especially if they do not
share a common cultural or linguistic background. In studies of scientific literacy,
researchers point out that funds of knowledge should consider not only what students
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know but also how they know it (Moje, Collazo, Carillo, & Marx, 2001). The teacher
must help students realize the connection between their funds of knowledge and the
science concepts they are learning in the classroom. Narratives provide one entry point
for teachers to get to know their students, learn about students’ prior knowledge and any
preferences in learning styles or past learning experiences, and then work on building
bridges to connect students’ backgrounds to the science content.
When students and teachers do not share the same cultural background, students’
funds of knowledge can help teachers connect with students to make science learning
more relevant and meaningful. But even if teachers and students share the same cultural
background, something more is needed to help students access the academic vocabulary
and concepts used in science. Through written and oral discourse, students demonstrate
understanding or misunderstanding of science concepts. Moje et al. (2001) describe a
bilingual science teacher who, although he shared a common cultural and linguistic
background with his students, still had trouble connecting the students’ everyday
knowledge to what was happening in the field of science and in the science classroom.
For example, the teacher wanted to engage students by using their everyday knowledge
so he gave them a homework assignment that required them to use their home
environments to complete the assignment. Students were engaged but they struggled
with the science concepts of observe, hypothesis, sample, inquire, and evidence. In
another example the teacher told students to write a story about what would happen if a
factory moved into their neighborhood. Students were excited and started quickly but
most stories did not incorporate any of the science language or concepts they had been
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studying in class. Although the teacher made great attempts to tap into students’
background knowledge, he was unable to link or scaffold that knowledge to the concepts
being learned in the science classroom. Students needed more guidance and support and
specific examples of what they were to write. The results suggest that, to assist students
in constructing new knowledge, teachers need to establish spaces in which different
discourse and knowledges – from the science disciplines, the science classroom, and
students’ lives – are brought together in a type of third space.
In addition to an emphasis on instructional congruence and valuing the funds of
knowledge students bring into the classroom, the field of science education has also taken
some creative paths to engage students in learning science.
Shift in Science Teaching Strategies
In order to engage students more in science content there has been a movement in
the field of science in recent years to shift away from more lecture-based instruction to
more creative means of teaching science including the use of storytelling and narrative
(Isabelle, 2007; Lemke, 1990; Warren, et al., 2001). Stories can:
entertain, educate, inform, evoke memories, showcase ethnic and cultural
characteristics, and illuminate abstractions. Stories are means for individuals to
project and present themselves, declare what is important and valuable, give
structure to perceptions, make general facts more meaningful to specific personal
lives, connect the self with others, proclaim the self as a cultural being, develop a
healthy sense of self, forge new meanings and relationships, or build community
(Gay, 2000, p. 3).
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One reason for the shift is so that students, who may feel intimidated by the style of
science teaching or the content, will be more engaged and interested and better able to
understand the material being presented. Hulland and Munby (1994) conducted a study
on how children make unfamiliar content meaningful to their own learning and lives. The
study reports data from a 2-week wetland unit conducted during a summer camp
program. It revolves around two children (between the ages of 10 and 11) who
demonstrate very different sense-making processes, one being very scientific (makes
observations, poses questions, and looks for evidence to support hypotheses) and the
other that involves the generation of metaphors and personalized stories.
The first student had lived near a wetland and had spent a lot of time exploring it
so his extensive background knowledge (his funds of knowledge), may have helped him
develop a more scientific approach to how he made sense of his observations and a more
academic use of the language in his writing. For example, when describing a sampling
technique in a local pond he reported, “I took a sample from the bottom which were
where the catfish were and so this is just a sample of the habitat where the catfish swim
… they probably go out deeper where it’s cooler” (p.123-124).
The other student, less familiar with a wetland environment, consistently used
metaphors and whole stories to make sense of her observations by putting what she was
observing into a meaningful context for herself. When comparing a sample of organisms
in a bottle to organisms living free in the water she explained, “There is something alive
there, but, like, once they get into the water they’re free but… he thinks that we’re like
keeping him…like he does something wrong, see, and this is sort of like jail for him”
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(p.126). And when commenting on lake pollution, she thought of the situation from her
perspective of having been a camper at the lake instead of thinking about the lake’s
ecology, “When I heard the beach was closed, I said to myself, why would they do that?
That wouldn’t be fair because people like to swim and how could they cool off if it’s
really hot?” (p. 128). Her personalized examples demonstrate that by using familiar
frameworks, her own experience, stories, and metaphor (her funds of knowledge), she
was able to comprehend less-familiar content in her own way.
Language Response to the Disconnect
Gaps in reading performance between ELLs and native English-speaking students
are associated with gaps in vocabulary knowledge (Carlo, et al., 2004; Francis, et al.,
2006). Programs in schools or research studies to improve English Language Learners’
vocabulary are scarce (Beck, McKeown, & Kucan, 2002; Garcia, 2000; Wellington &
Osborne, 2001). After reviewing current research on teaching ELLs in four content
areas: math, English, social studies, and science, Janzen (2008) notes that although
science was the most well-represented content area in her survey, there is still much work
to be done to assist ESL students in mainstream science classes. She advocates the
explicit teaching of academic uses of language as well as the meaning of individual
words specific to science seeing that the academic language of science is very different
not only from social language, but also from the academic language of other content
areas (p.1029).
ESL students need explicit vocabulary instruction because they are less likely
than their English-only classmates to be able to discern meaning from context (Beck, et
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al., 2002; Carlo, et al., 2004). Vocabulary instruction for ELLs would ideally combine
direct teaching of words supported by multiple opportunities to encounter novel words in
a variety of contexts (Townsend & Collins, 2009). Writing personal narratives is one
such type of context that, although very different from what most consider to be scientific
text, aims to bridge the disconnect between ESL students and science by using a genre
and format familiar to students to introduce the new concepts being taught. Teachers can
more readily connect science concepts and vocabulary to experiences in students’ lives
and therefore help students see the relevance in what they are learning (Lemke, 1990).
Vocabulary
There is agreement that word knowledge represents knowledge in general
(Townsend & Collins, 2009; Vygotsky, 1986). When teachers ask students to think about
new ideas verbally or in writing, students are deepening their engagement with and
understanding of new information (Janzen, 2008). As Vygotsky points out, when a child
uses words, he or she is helped to develop concepts. Language development and
conceptual development are inextricably linked. Thought requires language, language
requires thought. Vygotsky explains further that:
The relation of thought to word is not a thing but a process, a continual movement
back and forth from thought to word and from word to thought. Every thought
tends to connect something with something else, to establish a relation between
things.… Thought undergoes many changes as it turns into speech. It does not
merely find expression in speech; it finds its reality and form. (p. 218-219)
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Unfortunately for ESL students, a lack of language proficiency and word knowledge may
be interpreted as limited content knowledge (Lee, et al., 2005; Luykx, et al., 2007). ESL
students may not have had enough experience with target content vocabulary and may
lack the opportunity to access the nuance involved in learning vocabulary needed for
comprehension in a variety of contexts.
Nuance is particularly important when students are learning academic English.
Learning academic language often requires understanding layers of meaning behind
words and concepts. ELLs are at particular risk for struggling with academic vocabulary
because they may not have had the same amount of exposure to these different meanings
or the same amount of background knowledge of science concepts as mainstream
students (Janzen, 2008; Townsend & Collins, 2009, p. 995). Academic vocabulary is not
only content-specific words like monarchy and ion, but also the general academic words,
such as therefore and results, used to access science concepts. Vocabulary is only one
aspect of academic language. Academic language is “the set of words, grammar, and
organizational strategies used to describe complex ideas, higher-order thinking processes,
and abstract concepts” (Zwiers, 2008, p. 20).
Although academic language encompasses a wide-range of vocabulary, grammar,
functions, strategies, and features, this study focuses on the academic vocabulary and
concepts used in the content area of science. The academic language of science tends to
describe phenomena, establish relationships, make comparisons, determine cause and
effect, generate hypothesis and interpretations, and describe procedures (Zwiers, 2008, p.
85-86).
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Functions of academic language in general (Zwiers, 2008) include: describing
complex relationships (for example, the complex relationships between different systems
in the human body), describing higher-order thinking (science tends to emphasize
describing, classifying, formulating hypothesis, proposing different solutions, interpreting
data, and generalizing), communicating one’s findings (Chamot & O’Malley as cited in
Zwiers, 2008), and describing abstract concepts. Some features of academic language
include: using figurative language, supporting claims with evidence, conveying nuances
of meaning with modals, long sentences, passive voice, nominalization, and clarity
(Zwiers, 2008). Teachers use these features to help assess students’ comprehension of
content.
Comprehension of content and vocabulary can be enhanced by using strategies of
explicit vocabulary instruction or what Beck, McKeown, and Kucan (2002) call rich
vocabulary instruction. Rich instruction, “goes beyond definitional information to get
students actively involved in using and thinking about word meanings and creating lots of
associations among words” (p.73). Rich instruction is not a prescribed step-by-step set
method of teaching vocabulary, rather, it is a method that utilizes teacher-created,
student-friendly definitions, a variety of activities that allow students to engage with the
words, and allows for a broad and deep word study that helps students both comprehend
and produce the target vocabulary and make connections to their own ideas, prior
knowledge, and life experiences (McKeown & Beck, 2004). Rich instruction guided the
lesson design in my action research cycles.
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McKeown and Beck (2004) classify words into three tiers. Tier 1 words are the
most basic, high-frequency words – sister, stop, chair, and so on. Words in this tier
rarely require explicit vocabulary instruction. Tier 3 words are low-frequency and
usually specific to certain content areas. Some examples are, archipelago, trapezoid, and
barometer. A rich understanding of these words is not as critical as Tier 1 or Tier 2
seeing as students will probably only encounter these words in specific settings, however,
explicit teaching of Tier 3 words can be useful when the need arises. Rich instruction can
have a powerful impact on high-frequency, high-utility, Tier 2 words like result, product,
or conclusion. Tier 2 words are more general terms that cross content areas and are
encountered by students in a variety of settings (McKeown & Beck, 2004).
It can be difficult to know which words to select for vocabulary instruction.
McKeown and Beck (2004) suggest that words need to be useful and interesting and able
to be defined by words the students already know. They point out that words do not
necessarily have to be unknown to be good candidates for instruction. Students benefit
from seeing familiar words, typically Tier 2 words, in a variety of situations.
Carlo et al. (2004) conducted an experimental study testing if a 15-week
vocabulary intervention, previously tested on English-only speaking students, would be
effective with ELLs as well. They confirmed the effectiveness for ELLs of approaches to
vocabulary teaching such as that pioneered by Beck et al. (1987). One possible
contributing factor to the successful outcome was that Carlo et al. used immigration as
the organizing topic, which automatically appealed to many of the ESL students. It is not
always possible to select a topic that will engage students as much as the topic of

38

immigration. However, by using personal narratives, students may self-select a topic
which promises to be of interest to them. The research by Carlo et al. concluded that
teachers should introduce novel words in the context of engaging texts and design many
activities such as Charades that allow learners to manipulate and analyze word meanings.
Writing personal narratives is one example of an engaging way to allow students to
interact with and manipulate science vocabulary and concepts (Wellington & Osborne,
2001). The following section gives more information of the history of narrative and how
it can be a powerful tool for learning.
Personal Narrative
Writing personal narratives to aid in learning science may seem unconventional,
but there are many good reasons why this is a powerful way to support learning. Creative
projects involving video, dance, and narrative have helped engage marginalized students
and have assisted them in being successful in science (Levinson, Nicholson, & Parry,
2008) but the use of narrative in teaching and learning is not new.
The word narrative derives from the Sanskrit “gnarus” (knowing) and the Latin
“narro” (tell). In medieval times, storytelling combined with juggling and other
forms of theatre were popular activities. The narrative story thus combines
wisdom with street credibility and frivolity. Narrative conveys what is known,
and can take various forms – drama, cartoon, film, dance. Allowing people to tell
and listen, to talk of experiences by structuring and sequencing events. (Levinson,
Nicholson, & Parry, 2008, p.138)
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Narrative does not just give voice to thoughts, it helps create the thoughts.
Narrative functions as a cognitive artifact i.e., something used by humans for the purpose
of supporting or enabling cognition (Herman & Childs, 2003). Herman and Child’s essay
blends insights from several fields, including narrative theory, discourse analysis,
cognitive science, anthropology, and literary studies. They write that narrative is both
product and process and can be characterized as a pattern-forming cognitive system or
structure that organizes a stream of experience into more memorable and useable chunks.
Narrative offers a way for students to demonstrate understanding of science
concepts and vocabulary in a personal and, therefore, meaningful way. For example,
narratives can be used to discuss causal relationships (Herman & Childs, 2003), very
common concepts studied in the field of science. Types of causal relationships will vary
depending on culture and situation but because narratives are based in culture, this
grounding provides a base of background knowledge students can use in constructing
meaning (Graesser, et al., 1996 as cited in Hudson, 2007). If students simply read
science texts, unfamiliar words or concepts might interfere with their understanding of
the text; however, if they construct their own narratives they are using their own words,
and experiences, and therefore, only working with how to manipulate the new vocabulary
and concepts.
Narrative is a beneficial tool for thinking. In order to process what is happening
in our lives, or to make sense of what is happening in the world, people sometimes need
to talk about it or write about it. In this process we are able to create our reality by
organizing and adjusting our thinking (Shore, 1996, p. 58). Through narrative, the flow
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of events is given an articulate form, made into a kind of model. Experience is literally
talked into meaningfulness. In this sense of narrative, cultural models orchestrate the
rules of conversation – such as turn-taking, topic control, and speech styles – but not
necessarily the content of the narrative. Narrative can also be used as a sequential
framework when trying to sort out the rarely linear but often complex concepts in science
(Lemke, 1990). On the other hand, narrative also refers to the result of this structuring
process.
Some researchers advocate using narrative writing for precisely the same reason
that others might shy away from it; it is not scientific discourse, in the traditional sense,
however, it can be an effective way to engage students with writing in science
(Wellington & Osborne, 2001, p.75). One reason students might not be engaged in
science, as explained by Wellington and Osborn, is that the strong use of passive voice in
science writing can be discouraging and even alienating. Science writing is largely
expository and while students, especially from oral-tradition cultures, may have
familiarity with narrative structure, expository structure is something that must be taught
(Hudson, 2007). Wellington and Osborne go on to advocate that because most writing
done in science is expository in nature and intended for one audience, the teacher,
students need to learn to write for a variety of audiences and that can start by making
writing activities in science enjoyable.
In addition to engaging students, narrative can also help them increase science and
literacy knowledge and skills. Lee et al. (2005) used narrative as part of a long-term
science intervention which resulted in significant increases on all measures of science and
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literacy at both grade levels included in the study. The intervention was based on the
instructional congruence framework and involved specially designed units, teacher
workshops, and classroom practices based on students’ cultural background and
expectations of high-stakes testing such as the NAEP exam. Third and fourth graders in
the research performed lower than grades three and four national and international
samples of students on NAEP and TIMSS (Trends in International Mathematics and
Science Study) items at the beginning of the school year; however, they generally
performed higher than grades three and four samples and comparably or higher than
grades seven and eight samples at the end of the school year. When designing their
research, Lee et al. made sure to move from teacher-explicit instruction to studentinitiated exploration for students less familiar with scientific practices.
The rationale for using personal narrative writing to learn science concepts and
vocabulary is best summarized by Wellington and Osborne (2001), “Using a familiar
genre at least begins the process of helping children to express their thoughts in written
language through being personally engaged” (p. 76). Narratives can be easier to
understand and recall than other types of text because they are based on shared
knowledge, the series of events can be arranged to emphasize the author’s perspective,
and many readers are already familiar with the pieces of a narrative (Koda, 2005;
Hudson, 2007). A characteristic of narrative is that there exists in its structure a
relationship between the reader and the writer. One goal of my research is to help
students feel more connected to science content and if they can do that through writing, if
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students are engaged, it is more likely they are able to recall information and are learning
in ways that are meaningful and relevant to their own lives.
The Gap
There are few, if any, studies that look at building academic science vocabulary
and concepts by using personal narratives, especially with middle school ESL students.
Research in content areas, including science, has rarely considered the role of language
and culture in children’s learning but many researchers realize it is a critical piece in that
learning (Janzen, 2008; Lee, et al., 2005; Luykx, et al., 2007). One reason for this is the
common assumption that science, along with mathematics, constitutes a universally valid,
culture-free body of knowledge (Garcia & Lee, 2008). Research on science education
with ELLs is a new and developing field with most articles having been published since
the mid-1990s (Lee, 2005, p. 510). Janzen (2008) reviewed current research on teaching
ELLs in four content areas: math, English, social studies, and science and found that
more research has been done with elementary students than secondary students,
particularly in the field of science.
There is also a lack of empirical vocabulary intervention studies especially with
adolescent ESL students (Calderón, et al., 2005; Carlo, et al., 2004). In 2000, the
National Reading Panel released a report that summarized a vast amount of research
leading to suggestions of what elements are critical in an effective reading program. The
review did not include research regarding English Language Learners, so the National
Literacy Panel on Language-Minority Children and Youth was formed with the charge to
write a report that identifies, assesses, and synthesizes research on the education of ESL
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students and their literacy attainment (August & Shanahan, 2006, p. 1). The panel used
several criteria to narrow down 1,800 research studies dating back to 1980 that had been
published in peer-reviewed journals. They found only three experimental studies that
focused on vocabulary and most studies reviewed included kindergarten through fifthgrade students leaving a gap in research involving middle and secondary students (Snow,
2006). There is also a lack of studies investigating if strategies used for learning general
vocabulary can translate to academic vocabulary words (Townsend & Collins, 2009).
Research Questions
In order to more fully understand the experience of learning science concepts
through the use of personal narratives, this study explores the following questions: Can
writing personal narratives help English Language Learners demonstrate understanding
of science vocabulary and concepts? Specifically, 1. Does writing personal narratives
help students demonstrate their comprehension of science vocabulary? 2. Are students
able to apply science vocabulary concepts when writing about their own life experiences?
Summary
ESL students bring a wide variety of experience to the science classroom,
knowledge and skills learned through interacting with their families and communities.
This experience may or may not be congruent with what is being taught in science class
or how it is being taught thus preventing students from accessing the science content.
Students’ cultural views of science may clash with Western scientific thought. Students’
ways of interacting in a classroom may also be in conflict with mainstream methods of
instruction. If teachers have an awareness of students’ funds of knowledge and consider
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how students learn they could tap into a powerful resource for engaging ESL students and
making science relevant and meaningful to their lives. In addition to mastering science
content, ELLs are also burdened with having to simultaneously learn English, another
possible obstacle in accessing the science content. These issues can be mitigated by
explicit vocabulary instruction and through the use of personal narratives. The next
chapter outlines the methodology used in my study.
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CHAPTER THREE: METHODOLOGY

This chapter describes the methodologies used in this study which explored the
effectiveness of personal narratives to demonstrate knowledge of science concepts. In
this study, I wanted to know: Can writing personal narratives help English Language
Learners demonstrate understanding of science vocabulary and concepts? Specifically,
1. Does writing personal narratives help students demonstrate their comprehension of
science vocabulary? 2. Are students able to apply science vocabulary concepts when
writing about their own life experiences?
Overview of Chapter
The chapter begins with a description of the action research model and the
rationale for choosing this method of research. Through the course of several cycles of
action research, over a period of several months, the primary method of data collection
consisted of written personal narratives. This data collection technique will be discussed
as well as the procedures for analyzing the data. Finally, verification of data and ethics
related to this study are presented.
Action Research Paradigm
Lewin is credited with coining the term action research in the 1930’s (Glanz,
2003; Hendricks, 2006). His work was an extension of Dewey’s progressive education
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philosophy which emphasized a move away from using scientific methods to study
education towards a more experiential method of research (McKay, 2006). Dewey
encouraged practitioners to take an active role in education research and viewed schools
as an arena for both learning and social reform. One reform he advocated involved his
beliefs on pedagogy. He believed that the role of the teacher and content are both
important parts of the education process but what gets taught should depend upon
students’ needs, prior experiences, and should be delivered in a way that is accessible to
students. This more student-driven, as opposed to curriculum-driven, individualized, as
opposed to standardized, and socially aware focus is evident in Lewin’s work. He
believed that those affected by planned changes, in this case students and teachers, have
the primary responsibility for reflecting on what needs improvement, experimenting with
different strategies which lead to improvement, and finally for evaluating the results of
such study (Kemmis & McTaggart, 1988; Lewin, 1946).
Action research, as its name implies, is not just research intended to expand our
knowledge base. It is a tool for practitioners to respond to a specific problem in their
classrooms. It is based on cycles of reflection, planning, implementation, evaluation, and
modification with the goal of improving their own practice and moving toward a solution
to the specified problem (Glanz, 2003; Hendricks, 2006). The process of action research
can be represented by a spiral, with each cycle digging deeper and deeper into the
research question; the teacher continually reflecting, acting, evaluating, and then
repeating the process (Hendricks, 2006; Kemmis & McTaggart, 1988).
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Action research is an appropriate method of research for my study for many
reasons. The goal of action research is to improve the situation, not simply describe or
analyze it. Action research allows the researcher to be an active participant in the
research process and collect first-hand data that can be used to modify and improve each
subsequent action research cycle; it is not a one-shot deal. Finally, action research
provides the researcher with a structured process to reflect on and improve one’s own
teaching practice (Glanz, 2003).
Reflective practice is an active, multi-faceted process that serves as a base for
continually improving one’s teaching practice so that students are successful (York-Barr,
2006). Elements of reflective practice theory include: pause, openness, inquiry, thinking,
learning, action, and enhanced student learning. Teacher-researchers need to make time
to ask themselves and others honest questions about all aspects of teaching, what is
working and what is not, and use that feedback to plan and change the process so students
have the best opportunity to learn both inside and outside the classroom.
One goal of reflective practice is to review a process to see if it reached its desired
goals and by using such an active review process, the teacher-researcher is able to make
meaningful adjustments to the next action research cycle. Action research in and of itself
is a reflective process and using the elements of reflective practice gave me more of a
structure to organize notes as well as assess each cycle as a whole.
Action Research Tools
There are also several tools common in action research that helped me reflect
before, during, and after each action research cycle. Since one of the advantages of
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action research is that the researcher is able to observe the research question in the very
context in which it occurs, a three-ring binder for field notes was used as a way to quickly
capture observations of my classes (descriptions of actions or statements overheard) as
well as my response to those observations (possible redirection or clarification). These
notes were useful during reflective journaling at the end of each cycle where I added
more detailed notes and addressed any questions that had arisen during the cycle. These
field notes and responses were taken in both the ESL and science classrooms. Each cycle
used a different color of lined paper making it easier to keep notes from each cycle
organized. Keeping an observation journal was an efficient method for me to record
notes in a timely way.
Another tool, Post-It notes, were very helpful when I did not have time to write
detailed notes. Quick notes, even just a word or two, can record observations, questions
that arise, successes, failures, ideas, plans, and hopes (Hendricks, 2006). At a later time,
these quick notes were expanded further in my observation journal where I was able to
add comments, examples, and detailed observations.
Observation notes, including date and students involved, also recorded any
pertinent comments or observations of how students were working through the process of
writing narratives using the target science vocabulary. Reflective journaling and sharing
those notes with the science teacher helped clarify my thinking and guide any
modifications for subsequent action research cycles (York-Barr, 2006). After taking time
to journal, being open to what worked and what did not, asking questions and thinking
about what was observed, I was able to use what I learned to make changes.
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Data Collection
Participants
Participants included 11 eighth-grade ESL students. Home languages represented
in this group included: Somali, Khmer, Tigrinya, Spanish, and Mandarin Chinese.
Students’ social verbal skills were strong, but their level of academic English varied.
Levels of proficiency in English ranged from Beginner (some social English proficiency
but very limited academic English proficiency) to Advanced (proficient in both social and
academic English and getting ready to transition out of the ESL program). However,
students are placed in ESL class based on scheduling demands and not necessarily
grouped by language proficiency levels. All eleven students in this study were in the
same ESL class at the same time regardless of language proficiency. Each student in the
study was assigned a number 1 through 11 for identification purposes while analyzing the
data. The number of students participating in each cycle varied due to students moving in
or out of the district or being absent for vacation. All student names have been changed.
Location/Setting
This study took place at a large middle school located in an affluent suburban area
of the upper Midwest United States. There are approximately 1,250 students in grades
six, seven, and eight. Approximately 30 students are scheduled into ESL classes each
year. There are other students in school whose first language is not English, but they
have either exited ESL or never qualified for services. Among the 30 ESL students, at
least 12 languages are represented and like the participants in this study, English levels
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range from Beginner to Advanced. Although the number of ESL students is not great,
their language backgrounds and proficiency levels make them a very diverse group.
The school in this study schedules classes based on a block schedule model; daily
schedules alternate between green day schedules and blue day schedules. On green days
the eighth-grade ESL students had science during their seventh and eighth periods, the
last class of the day. I went into their science class with them to take notes, assist with
labs, support students during quizzes and tests, and to make sure that I understood the
content so that I could support them outside the science classroom. It was my second
year working with the same teacher in the same science classroom so I was much more
confident in my science content knowledge. On blue days students had ESL during their
seventh and eighth class periods which is where I was able to support what was done in
science class the previous day or what would be going on in science class the next day.
This was also the time I had dedicated to carry out my action research on writing
narratives to learn science vocabulary. Outside of the school day, I also work with the
eighth-grade science teachers during creation of tests, worksheets, and labs by bringing a
focus on language objectives to the planning process. We discuss what language,
vocabulary, content, background knowledge, and examples are relevant and needed to
help all students meet both the language and content objectives of the specific science
unit. This study collaborated minimally with the mainstream science teacher. Together
the science teacher and I selected the target vocabulary words for each unit and I added a
few more Tier 2 words I thought might be difficult for my ESL students. The science
teacher also helped clarify meaning when I created the student-friendly definitions or was
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uncertain if a student’s writing demonstrated the correct scientific meaning. The
procedures of this action research could be a model for mainstream and ESL teachers
trying to enhance their collaboration efforts. Unfortunately, because of scheduling, I am
no longer able to collaborate in the same manner with the science teacher.
Data Collection Technique – Personal Narratives
Narrative is a genre of writing with several defining characteristics that differ
from the expository writing often used to convey science content. While the purpose of
expository writing is to inform, explain, or describe a topic, narratives tell a story,
fictional or factual, and contain characters, setting, plot, complication, and resolution
(Hudson, 2007; Koda, 2005). There are many types of narratives, but this study used
what Derewianka (1991) would call a personal recount. In a personal recount a writer
reconstructs a past experience and the purpose is to tell what happened. It begins with an
orientation (i.e. the who, where, and when of the event) followed by a series of events
usually in chronological order and may contain some personal comments about the event.
A personal recount differs from some narratives in that it does not necessarily make use
of a problem/resolution organizing structure. Derewianka’s description of the language
features of recounts and narratives were useful in designing the instruction for this study
and although what students were expected to write is called a personal recount, according
to Derewianka, it is referred to as a personal narrative throughout this study which speaks
more to the genre of writing and is more widely recognized by students and teachers.
Students received several directions to guide them in writing their narratives. The
beginning gave background information of the setting and people involved in the
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narrative. The narratives were based on something real from students’ own lives.
Students were directed to try to use all the target words within the narrative but could
utilize parenthetical references if the words did not fit tidily into a sentence. For example,
before the action research started, students practiced the process of writing the narratives
using energy vocabulary words, the current unit of study in the science class. Regarding
a day spent at the Mall of America to celebrate Eid, one student wrote, “I was riding the
roller coaster. It stopped at the top (potential) and then it dropped (kinetic).” By using
parenthesis in her writing she was able to demonstrate an understanding of the target
vocabulary words potential, stored energy represented by the roller coaster stopped at the
top ready to drop, and kinetic, moving energy represented by the roller coaster dropping.
There are several language features utilized in narrative writing that I looked for:
descriptive language that created images for reader, specific participants, simple past
tense, use of linking words to do with time or sequence, first or third person point-ofview, action verbs, and possible personal comments (Derewianka, 1991). It is important
to note that the process of writing the narratives, using the words in a variety of activities,
conferencing with the teacher and then revising the writing, is just as important as the
product, the narrative. It is in the process where students are able to demonstrate
understanding, or lack of it, and then be redirected to a clearer path to comprehension.
A problem of using personal narratives as a data collection tool is the potential
subjectivity. At times it was clear that the student had used the vocabulary words
correctly within their text, but sometimes comprehension was not so evident. If there was
a question, I consulted with the science teacher or asked the student outright and then

53

noted what the student clarified. I was also very aware of how I handled redirection
during any writing conference with a student. I knew I could clarify meaning for the
student but in the end, the student had to generate an idea that applied that meaning and
demonstrated understanding.
The use of personal narratives as a data collection technique serves an action
research model well because this study is a small-scale research project (Burns, as cited
in McKay, 2006). Analyzing narratives throughout several cycles would not be practical
with a large study population. Personal narratives also fit easily into both the science and
ESL curriculum objectives and can be used with a variety of topics which is necessary
since action research is a spiral, repeated several times with new content.
Action Research Cycles: General Procedures
The structure of action research can vary from project to project. Sometimes a
unique, planned component is added to each cycle and subsequently analyzed. My study,
however, used a similar procedure for each cycle and at the end of five cycles, the
effectiveness of personal narratives was analyzed by looking at how students
incorporated science vocabulary and concepts into their written narratives across all
cycles. The timeframe between steps one and six was approximately 3 weeks. Language
instruction began in the ESL classroom approximately 1 week before the unit began in
the science classroom so ESL students went into the science unit with some background
knowledge.
1. Prior to each science unit, which corresponded to an action research cycle, the
science teacher and I identified several target vocabulary words to focus on during
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that unit with all students. The vocabulary words were a combination of Tier 3
science content-specific terms and relevant Tier 2 words (Beck, et al., 2002).
2. I consulted The American Heritage Student and Collins Cobuild dictionaries,
designed especially for creating student-friendly definitions (Beck, et al., 2002),
ACCESS Science (Duran, Gusman, & Shefelbine, 2005) a textbook designed to
build literacy through science, and the classroom science teacher in order to write
student-friendly definitions for each word. These definitions were used to
scaffold the definitions given in the science classroom or mainstream textbook.
3. After a brief engaging introductory activity with the words, students copied the
teacher-created, student-friendly definitions for each word and as a large group,
generated an example sentence for each word that demonstrated the word’s
meaning within the science context of the current unit.
4. Students worked with target vocabulary in a variety of activities. I was able to
tailor activities to meet the specific science objectives as well as give students
ample opportunities to play with the words.
5. Content instruction began in science classroom.
6. Students wrote personal narratives incorporating the target vocabulary words.
Peer and teacher conferences at times helped redirect students to more appropriate
meanings for the words. During the explicit instruction, students copied studentfriendly definitions and generated examples based on the words’ parts of speech
as used in science class. However, students could use a different form of the
word in their narratives as long as the meaning was maintained.
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Action Research Cycles: Cycle-Specific Procedures
Each cycle followed the same general procedures detailed above, but this section
gives specific information on the vocabulary, vocabulary teaching activity, and language
instruction used in each action research cycle. Before the action research began, students
had practiced the general procedures with a unit on energy. Students were given an
example narrative created from my own life that put the vocabulary words into a personal
context. Therefore, when the action research began, students already knew the
procedures so they were eager to start copying the definitions, creating example
sentences, and writing their narratives. During and after each action research cycle I
noted observations, reflections/evaluations, and any modifications for future cycles which
will be discussed in Chapter 4.
Choosing vocabulary to teach is not a quick nor easy task. After consulting with
the classroom science teacher on the Tier 3 words for each unit, I selected Tier 2 words
based on McKeown and Beck’s (2004) criteria: interesting and useful, found in a variety
of contexts, and can be explained with words students already know.
Cycle 1: Cells
Vocabulary. The following table lists the target vocabulary words, the teachercreated student-friendly definitions, and the group-generated example sentences for each
word in this cycle. Student names in the table have been changed.
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Table 3.1
Cycle 1Cell Vocabulary Words, Definitions, and Example Sentences
Vocabulary

Student-friendly definitions

Group-generated example sentences

not dead

“I am alive!” screamed Ming.

composed of

the simplest and most important
part of something
made of

The first six weeks of the army are
called basic training.
Paper is composed of pulp.

function (n.)

job, purpose

The function of the mousetrap was
to make the car move.
There are so many tiny organisms
living in the sea.
Each cell is composed of organelles
that have special functions.
The nucleus tells the
cell what to do.
All living things are
made of cells.
The horse died because the
ribosomes in its cells were not
making protein.
If you leave food out, bacteria will
grow and make you sick.

alive/living (adj.)
basic (adj.)

organism (n.)

cell (n.)

a living thing, usually a very
small plant or animal
general name for all parts of a
cell that have special jobs
the center part of a cell that
controls everything
the smallest part of a plant or animal

ribosome (n.)

the part of the cell that makes protein

organelle (n.)
nucleus (n.)

bacteria (n.)

very, very small living things
that make people sick

Vocabulary teaching activity. Tapping into background knowledge.
Language instruction. Regular and irregular past tense verbs.
Cycle 2: Genetics
Vocabulary. The following table lists the target vocabulary words, the teachercreated student-friendly definitions, and the group-generated example sentences for each
word in this cycle. Student names in the table have been changed.
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Table 3.2
Cycle 2 Genetics Vocabulary Words, Definitions, and Example Sentences
Vocabulary

genetics (n.)

trait (n.)

inherit (v.)
DNA (n.)

Student-friendly definitions

the study of how traits (characteristics or
qualities) are passed on from
parents to children
a feature that can be controlled by genes
(for example, eye or hair color)
to receive a quality from someone
in your family
a chemical in the cell that stores genes
(deoxyribonucleic acid)

divide (v.)
to cut or split into parts
offspring (n.)
gene (n.)

characteristic (n.)

chromosome (n.)
produce (v.)

one or more organisms born of or from a
parent (baby plant or animal)
the part of a cell that controls a person’s or
animal’s or plant’s characteristics, growth,
and development; a section of DNA from a
chromosome that passes on traits from
parents to offspring
the nonscience word for “trait”, a quality
that defines or describes something, could
be shy or talkative for example, character
structures in the cell nucleus that have
information or plans for the organism
to make, give us

Group-generated example sentences

Scientists are using genetics to study
why tigers are sometimes white.
Amran may have inherited the trait
influencing her moods
from her mom.
Dalia inherited her height
from her dad.
Teshome inherited his DNA from his
parents.
Visal divided my paper into two
pieces for the math quiz and gave
one to Mikayla.
Tigers usually have three offspring
(cubs) each time they give birth.
Asad got the gene for
his ears from his dad.

Animal and bacteria cells have
different characteristics.
The function of the chromosome is
to give directions to the cell.
The tree produced food, oxygen,
shelter, and paper.

Vocabulary teaching activity. Classifying. Students were given a list of traits or
behaviors and they had to classify these into two groups: determined by genetics or not
determined by genetics. In science class students made a chart with the categories “I
know this word but I don’t know what it means,” “I know this word and can use it in a
sentence,” etc… They also made their own personal Word Walls.
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Language instruction. I reminded them of how to begin a narrative by introducing
and describing the specific characters and setting. They had learned this structure in past
lessons and writing assignments. I also reminded them of using a consistent past tense
which is what we talked about during the first action research cycle.
Cycle 3: The Digestive System
Vocabulary. The table below lists the target vocabulary words, the teachercreated student-friendly definitions, and the group-generated example sentences for each
word in this cycle. Student names in the table have been changed.
Vocabulary teaching activity. Kinesthetic practice. Students got cards with
words and drawings of parts of the digestive system and had to line up in order. They
also traced each other and drew and labeled each part of the digestive system. After that
they matched and glued given descriptions with the corresponding part of the digestive
system.
Language instruction. Narrative writing uses a lot of descriptive action verbs but
I also tried to weave in active versus passive voice after I explained that a lot of science
writing is in the passive voice (and why that is) which can be confusing.
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Table 3.3
Cycle 3 Digestive System Vocabulary Words, Definitions, and Example Sentences
Vocabulary

organ (n.)

system (n.)

Student-friendly definitions

Cells make up tissue. Tissues make up
organs. Organs work together in a system.
An organ is a part of the body that has a
special function.
a way of working when different things or
parts are connected and work together

digest (v.)

when food goes through your body and
changes so that we can use it

absorb (v.)

to take in or to soak up a substance

break down (v.)

chemical
digestion (n.)
mechanical
digestion (n.)
store (v.)
nutrients (n.)
waste (n.)

to change something from a big piece into
small pieces, or change it into something we
can use
Food is changed into something new by
adding chemicals to it.
Food is changed into small pieces by
chewing, churning, and squeezing.
to hold or keep until you need it
substances a living thing needs for health
and growth
something you don’t need because you took
the useful part out

Group-generated example sentences

Amran wants to donate her organs
when she passes away.

Pipeworks was a system of tubes, a
generator, workers, and a river that
delivered electricity to Ember.
When you take a big bite of meat,
it’s hard to digest it. After goats
digest their food it is used as
fertilizer.
Flowers absorb sunlight to make
food. Soil absorbs water.
Recycling centers break down boxes
to make new cereal boxes or paper.
Saliva (spit) helps with chemical
digestion.
Maria chewed her hamburger into
smaller pieces. That is mechanical
digestion.
Juan stores his notebook in his
drawer. A refrigerator stores food.
Newborn babies get nutrients from
breast milk.
When people eat at a buffet, they
have a lot of food waste.

Cycle 4: Chemistry
Vocabulary. The table below lists the target vocabulary words, the teachercreated student-friendly definitions, and the group-generated example sentences for each
word in this cycle. Student names in the table have been changed.
Vocabulary teaching activity. Idea completion. For example, Bears were
attracted to the campground because __________. If students were not sure what the
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sentence meant, I referred them to the student-friendly definitions to see if they could
figure it out. Students used pipe cleaners and pom poms to make models of atoms of
different elements and then had to speak about them.
Language instruction. Articles – when to use a and when to use an.
Table 3.4
Cycle 4 Chemistry Vocabulary Words, Definitions, and Example Sentences
Vocabulary

Student-friendly definitions

model (n.)

a copy of an object or system

property (n.)

a characteristic of something
that makes it what it is
a combination of two or more
substances that can be
separated physically
the amount of electricity
something has, positive or
negative
the strong force of attraction
holding things together (like
atoms in a molecule)
to force away

mixture (n.)

charge (n.)

bond (n., v.)

repel (v.)
attract (v.)

outer/outermost (adj.)

when one object causes another
object to come toward it
a symbol for something is a
number, letter, or shape that
represents that thing
farthest from the center

particle (n.)

a very small piece of something

symbol (v.)

Group-generated example sentences

Danny has a model of a
Lamborghini car.
One property of the purple chair is
that it’s soft.
A yummy mixture is a bowl of
M&Ms and Reese’s Pieces.
Maria’s phone needs a charge.

The class bonded after they talked
with each other a lot.
The negative end of the magnet
repelled the other negative end.
Maria was attracted to the jacket
because it’s in style.
Our school symbol is a cougar.

The outer part of the apple was
green and bruised.
When Visal dissected the cow
eyeball, he picked up a tiny particle
with a tweezers.
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Cycle 5: Weather
Vocabulary. The following table lists the target vocabulary words, the teachercreated student-friendly definitions, and the group-generated example sentences for each
word in this cycle. Student names in the table have been changed.
Table 3.5
Cycle 5 Weather Vocabulary Words, Definitions, and Example Sentences
Vocabulary

forecast (n., v.)

predict (v.)
humid (adj.)
humidity (n.)
precipitation (n.)
climate (n.)
weather (n.)

atmosphere (n.)
cycle (n.)

pressure (n.)
vary (v.)

Student-friendly definitions

Group-generated example sentences

(n.) what you think will happen in the future
(v.) to say what will happen in the future

Dalia saw today’s weather forecast
on the news. She forecasted the
weather.
Danny predicts the Lakers will win
the championship.
Last summer was very hot and
humid. The humidity was very high.

to guess what will happen
(adj.) a way to describe wet, warm weather
(n.) a measure of the amount of water in the
air
water in the form of fog, snow, rain, sleet,
or hail that falls to the ground
a pattern of temperature and precipitation
that remains for a long time in a big area
a pattern of temperature and humidity that
covers a small area for a short time
the layer of air or other gases around the
Earth
a set of regularly repeating events

a force produced from pushing
to be different in size, amount, or degree
than something else or to change from one
condition or state to another

There was much more precipitation
than usual this April.
People who live by the equator live
in a warm climate.
Visal saw that the weather will be
changing from overcast to clear by
the weekend.
The atmosphere of our Earth is
warming.
The water cycle involves
precipitating, evaporating, and
condensing.
Danny put pressure on his mom to
buy him a new basketball.
The shapes and types of clouds vary
depending on the weather.

Vocabulary teaching activity. Word scramble and crossword with the vocabulary
words. For this cycle students also were given extra credit worksheets, and all students
completed the weather unit in the ACCESS Science textbook and workbook.
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Language instruction. Peer conference form that detailed what to look for in a
narrative’s beginning, middle, and end. We worked on making general language more
descriptive and precise. The peer conference worksheet also had a place for students to
reflect on their own writing, the positives and things to work on.
Data Analysis
Data Collection Technique: Personal Narratives.
Students underlined the target vocabulary words in their narratives making it
easier for me to mark an “S” (correct scientific meaning), “P” (polysemous meaning), or
“I” (incorrect) above each word directly on the narratives. Then I tallied these responses
in tables as seen below. Numbers in the first table represent quantity of students in each
category and results tables for each cycle are found in Chapter 4. The numbers in the
second table show how each individual student used the words in her or his narrative and
provided me with data which allowed me to track progress and discover difficulties,
however, I chose not to include these tables in this paper because they are beyond the
scope of this study.
Table 3.6
Sample Scoring Guide for Personal Narratives

Vocabulary words

property
precipitation

Number of
students
who used
the word in
narrative

9
9

Number
of
students
who did
not use
the word

Number of students
who used the
intended scientific
meaning

6
7

Number of
students who
used the word
in a
polysemous
way

2

Number of
students who
used the word
incorrectly

1
2
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Table 3.7
Sample Scoring Guide for Personal Narratives – Individual Students

Vocabulary words

property
precipitation

Individual
students
who used
the word in
narrative

Individual
students
who did
not use
the word

1,4,5,6,7,8,
9,10,11
1,4,5,6,7,8
9,10,11

Individual
students who used
the intended
scientific meaning

Individual
students who
used the word
in a
polysemous
way

Individual
students who
used the word
incorrectly

1,4,5,7,8,9

10,11

6

4,5,6,7,8,9,11

1,10

These scoring guides allowed me to focus both on the vocabulary words
themselves, i.e., were there any patterns where certain words gave all students trouble or
not, as well as on the individual students, i.e., how well each student used each word.
This dual focus provided student-specific information that benefitted students this year as
well as informed the future teaching of each unit. If I was unsure if the word was being
used correctly in the intended scientific domain, the science teacher verified meaning.
I also kept a list of the life scenarios that students wrote about for each unit (See
Table 4.6) along with some selected writing samples which can be referenced for future
curriculum planning and assessment writing.
Verification of Data
Rigorous collection and analysis of data make this study valuable to teachers
looking for creative ways to engage ESL students in science. Verification of data took
several forms: peer review and examination of data and procedures of the action research
cycles, recording accurate and detailed procedures and field notes, and engaging in
persistent observations over several months (Hendricks, 2006; Merriam, 2009).
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Ethics
This study employed the following safeguards to protect participants’ rights:
1.

Obtained permission from school district and school principal.

2.

Shared research objectives with participants and their families and
obtained their permission.

3.

Informed participants that they could withdraw at any time.

4.

Kept anonymity of participants and used pseudonyms within this report.

5.

Completed Hamline University’s Human Subject proposal.

(Glanz, 2003; Hendricks, 2006)
Conclusion
This chapter described the action research model, the methods used to collect and
analyze data, and the procedures, both in general and specific to each action research
cycle, that guided this study. The next chapter presents the results of this study.
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CHAPTER FOUR: RESULTS

When the action research process started, students were already familiar with the
general procedures for the action research. A few weeks earlier, I had walked them
through the process of introducing the words with the student-friendly definitions,
generating example sentences as a large group, and writing personal narratives with the
current topic of study in science class. Since the students were already familiar with the
procedures I was able to immediately focus on collecting data to answer my research
question: Can writing personal narratives help English Language Learners demonstrate
understanding of science vocabulary and concepts? Specifically, 1. Does writing
personal narratives help students demonstrate their comprehension of science
vocabulary? 2. Are students able to apply science vocabulary concepts when writing
about their own life experiences?
Action Research Cycles – Vocabulary
This section presents results that address the first research question, Does writing
personal narratives help students demonstrate their comprehension of science
vocabulary? First, I recorded if students actually used each target vocabulary word in
their narratives. If so, I then tallied and classified vocabulary results according to how
the words were used in the narratives. I had three categories of usage: 1. vocabulary
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word used with the intended scientific meaning, 2. vocabulary word used in a
polysemous way, and 3. vocabulary word used incorrectly. If a student used a word
correctly, it means that she or he used it with the intended scientific meaning. I marked
words incorrect if the student failed to provide enough information in the sentence to
discern meaning. For example, one student wrote, “While I was eating it my chemical
digestion didn’t want to work or my mechanical digestion.” This student is talking about
eating and digestion but there are no details that explain or distinguish between forms of
chemical and mechanical digestion. I also marked a word incorrect if it was obvious the
student did not understand the word enough to use it correctly or if the exact definition
from class was used which also made it difficult to discern if the student truly understood
the meaning. The numbers in the tables below represent quantity of students in each
category.
The Observations sections below are based on anecdotal teacher observations as
students worked with the science vocabulary and content either in the ESL classroom or
during my collaboration time in the science mainstream classroom. The Written
Narratives sections include samples of student writing that demonstrate how students
exhibited scientific thinking within their personal narratives. Scientific thinking
considers the academic language of science which tends to: describe phenomena,
establish relationships, make comparisons, support claims with evidence, determine cause
and effect, describe procedures, generate hypothesis and interpretations, and describe
higher-order thinking such as describing, classifying, formulating hypothesis, proposing
different solutions, interpreting data, and generalizing (Zwiers, 2008, p. 85-86). The
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Reflections/Evaluations sections discuss my personal opinions, mistakes, revelations,
feelings, and critiques of what was happening during that particular cycle of action
research while the Modifications sections outline any ideas I had or changes I made to
improve each subsequent action research cycle.
The examples of student writing below are presented exactly as they were written.
Some students utilized parenthesis to clarify meaning so those parenthetical references
are included in the sample writings.
Cycle 1: Cells
Vocabulary. alive/living (adj.), basic (adj.), composed of, function (n.), organism
(n.), organelle (n.), nucleus (n.), cell (n.), ribosome (n.), bacteria (n.)
Table 4.1
How Cycle 1 Cell Vocabulary Words Were Used in Narratives (n = 10)

vocabulary words

alive/living
basic
composed of
cell
function
organism
organelle
nucleus
ribosome
bacteria

number of
students
who used
the word in
narrative

10
10
10
9
10
10
10
10
9
10

number
of
students
who did
not use
the word

1

1

number of students
who used the
intended scientific
meaning

10
3
10
6
8
7
5
4
5
9

number of
students who
used the word
in a
polysemous
way

number of
students who
used the word
incorrectly

1

6

1

3
1
3
5
6
4
1

Eight out of ten students used all ten words in their narratives while one student
did not use cell and one student did not use ribosome. There were only two words,
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alive/living and composed of, that all students used correctly with the intended scientific
meaning. Function and bacteria were used correctly by eight out of ten students, and
nine out of ten students, respectively. One student used basic and one student used
function in polysemous ways. Three words that at least half of the students used
incorrectly were basic, organelle, and nucleus.
Ten students completed this cycle of ten vocabulary words. There were two
instances where words were not included in the narratives and two instances where words
were used in polysemous ways leaving 96 instances of using words in narratives either
correctly or incorrectly. Overall, 70% of the words were used correctly while 30% were
used incorrectly.
Observations. Preteaching the vocabulary helped students access the science
content. When generating example sentences in the large-group discussion, the word that
was most difficult for students was basic. The definition given in science class was, the
cell is the basic unit of life, and the definition given in ESL class was, the simplest and
most important part of something. Knowing that basic was the word the students
struggled most with in my class led me to give more attention to the meaning of the word
so they would not struggle as much with it in science class. In science class, the day after
we learned the student-friendly definitions and generated example sentences, students
took a 14-point pretest and two students scored above 80% so they did not have to take a
post-test. During the pretest, when a question about ribosome came up, two students
looked at me beaming because we had studied it the day before. It was a confidence that
I had not seen much of previously.
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Written narratives. Several students exhibited scientific thinking, an aspect of
academic language, in their personal narratives. Cause and effect was alluded to in one
narrative that discussed dinosaurs becoming extinct because of global warming. Cause
and effect was also demonstrated when several students who stated they had gotten sick
because of bacteria (which was part of the student-friendly definition) also talked about
taking medicine to get better or kill the bacteria. One student said her mom made her
meat because she needed protein to get better from bacteria in her stomach, “I couldn’t
defeat it if my mom wasn’t taking care of me. I love her.” Another student also wrote
that protein makes us healthy, “the function of the ribosome was to make protein to make
me healthy” after getting bacteria from eating an ant. Scientific academic language was
also used when one student wrote about the procedures of building a model of a cell out
of Jell-O while another student made an analogy comparing car parts to parts of a cell.
He had done a more thorough analogy as an assignment for science class and he carried it
over into his narrative. Unfortunately, he compared the engine to an organelle which did
not provide enough information to discern if he understood the actual meaning of
organelle.
Deeper understanding of science concepts related to cells was demonstrated in the
following narrative:
Last May I got a flu shot. The purpose (function) of getting a flu shot is to protect
you from getting sick. When I got sick the basic need was to get another flu shot.
My white blood cells wake up and they started to fight. My arms started to hurt.
My mom gave me pills that are composed of medicine. My organelles felt
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healthy again. Sometimes people get sick by bacteria. My cousin is alive from
cancer [had cancer but is still alive even though doctors said he would die]. My
ribosomes has protein. The nucleus in me takes control of me. The organisms are
living inside of them.
Even though all words were not used correctly, I could see that this student understood
the general function of cells, white blood cells specifically. I also recognized that even
though this student remembered that nucleus and control went together, and probably
could have matched the term and definition correctly on a traditional paper and pencil
assessment, it was clear that I needed to ask this student more questions of how the
nucleus “takes control of me”.
Another narrative also demonstrated deeper understanding of the science concepts
in this unit on cells:
In the summer of 2010 I went to the beach and I saw seals. I couldn’t believe my
eyes. They were the biggest organisms I had ever seen. They were really big and
stinky maybe it’s because of all the bacteria that they had go from being in the
ocean. I also noticed their was a sign that said “Be aware.” The function of the
sign is to tell us to be careful around them. I thought that was a basic example of
an aware sign. I also noticed that one of the seals had a big cut on it’s nose that
looked like it could have been deadly. But I think the seas nucleus told the seals
cells to be strong and help him. Maybe that’s why the seal is still alive. Well
after taking a couple of minutes of looking at the seals we started walking back to
our car. But I got scared because the pier was composed of wood. And a couple
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of them were loose so I thought that the pier was gonna brake. Anyways while I
am writing this I just sneezed on the paper and some of my cells landed on here.
And that is because some of my organelles made my cells make me sneeze.
Again, this student did not use all words correctly, but it is clear she has a general
understanding that cells have specific functions and these functions are controlled by the
nucleus to keep us, and seals, alive.
Reflections/Evaluations. One student came to class and told me that she had heard
the word basic used on television, maybe on a cooking show, “The basic ingredients
were…” Another student mentioned hearing the word basically. I was happy that
students were thinking about the vocabulary outside the classroom, especially the word
we had struggled to write into a good example sentence. I was surprised so many
students got nucleus incorrect. The concept of nucleus was reinforced in the chemistry
unit.
Modifications for next cycle. After seeing how many students struggled with the
word basic, I realized that I needed to have example sentences in mind in case the
students could not generate good ones themselves. I had created the student-friendly
definitions so why would I not do the same for the example sentences? After all, some of
the students were seeing some of the words for the first time so it would be difficult to
generate a quality example sentence just from the student-friendly definition and without
any background knowledge. Some students’ narratives were quite short, which was fine,
but in these situations, students tended to use only the exact wording from the studentfriendly definitions in their narratives without including many additional details. Granted,
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they had to make the definitions fit into the right places to make sense, but I wanted them
to stretch themselves more so that I could be more certain of their comprehension.
Cycle 2: Genetics
Vocabulary. trait (n.), inherit (v.), division/divide (n., v.), characteristic (n.),
produce (v.), genetics (n.), DNA (n.), offspring (n.), gene (n.), chromosome (n.)
Table 4.2
How Cycle 2 Genetics Vocabulary Words Were Used in Narratives (n = 9)

vocabulary words

trait
inherit
divide
characteristic
produce
genetics
DNA
offspring
gene
chromosome

number of
students
who used
the word in
narrative

number
of
students
who did
not use
the word

9
9
9
9
9
9
9
9
9
9

number of students
who used the
intended scientific
meaning

8
8
7
7
9
2
8
7
8
1

number of
students who
used the word
in a
polysemous
way

number of
students who
used the word
incorrectly

1
1
2
1

1
7
1
2
1
8

All nine students used all ten vocabulary words in their narratives. Only one
word, produce, was used with the scientific meaning by all students. Four words, trait,
inherit, DNA, and gene were used correctly by eight out of nine students. Two students
used divide/division in a polysemous way while one student used characteristic in a
polysemous way. Two words that at least half of the students used incorrectly were
genetics and chromosome. In fact, only two students used genetics correctly and only
one student used chromosome correctly.
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Eight out of the nine students did not use the word chromosome correctly. They
seemed to understand that chromosomes carry information that determines what we look
like, but most students said those traits were due to a varying number of chromosomes in
humans. When discussing two tiger cubs seen on TV, one student wrote:
One cub inherit his dad skin color. Then they has another baby cub (offspring).
this baby have the same trait as his mom. The two baby look alike too because
hae the same DNA as there parents. The second baby [got] gene for print on his
body from his dad. The two tigers has a lot of different characteristics even
though they were produce from the same parents. They both still look alike
because they have the same number of chromosomes.
Another student wrote, “My sister and I have the same face structure, even though she is
not my mom. I think that’s because we both have the same number of chromosomes
from each parent.” When commenting on characteristics of her hair, one student
concluded, “Since I have the same number of chromosomes I got black hair from my dad
and brown hair from my mom.” It was clear they did not understand the concept that
most humans have the same number of chromosomes but the information carried by the
chromosomes is different.
Nine students completed this cycle of ten vocabulary words. There were no
instances where words were not included in the narratives and three instances where
words were used in polysemous ways leaving 87 instances of using words in narratives
either correctly or incorrectly. Overall, 75% of the words were used correctly while 25%
were used incorrectly.
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Observations. Preteaching the vocabulary helped students access the science
content. While working on the narratives, one student, on her own, got an ACCESS
science book off the shelf to help her understand the concepts better and get her words to
fit into her narrative. I do not often see this kind of initiative. Two students asked me if
trait and characteristic were the same thing. I told them, “Yes, but trait is used more just
for science.” When trying to figure out which letters go in which boxes in Punnett
squares, one student’s eyes lit up, “Like a multiplication table?” Students were making
connections to prior learning all on their own.
Written narratives. Several students exhibited scientific thinking, an aspect of
academic language, in their personal narratives. When writing about knowing a set of
twins in his home country, one student exhibited several aspects of scientific thinking:
They both had the same characteristics like they alike like their nose was wide
open their eyes was brown, … but what really surprised me was their height. One
was taller than another. Oh, before I get you too exciting and surprising about my
story, I have to tell you their names.
He went on to explain that one parent was tall and one parent was short so the twins
probably inherited their heights each from a different parent. This example also shows
how he demonstrated scientific thinking by making a claim, twins had the same facial
characteristics, and then supporting it with evidence or details by describing nose shape
and eye color. Later he used conditional statements, to pose questions and hypothesize,
another form of scientific thinking, “If the two brothers were the same except height,
what about the DNA? Was it the same? Was the chromosome equal? I thought so but I
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knew for sure Mikal’s gene was from his mom.” Using conditional statements
demonstrates that students are thinking beyond their personal experience and making
connections between ideas (Zweirs, 2008, p. 31).
A common function of the academic language of science is to establish and
describe relationships. Many narratives in this unit provided examples of this. One
student demonstrated a general understanding of the science concepts related to genetics
when she wrote about taking family pictures:
Picture Perfect - My family is made of 6 people: my dad, mom, sister, and two
brothers. So when its picture it’s a lot of work. Like we all have to dress up and
all. It is fun to take picture with my family, especially when we mostly look a
like. My other brother looks different than the rest of the family. It’s like he
didn’t inherit anything from my dad and mom. Trust me with this if you see him
two, you would say did you adopt this child. When I was younger that’s what I
used to think. I would say my family is divided in to 3 section, you can see this in
pictures. So my brother doesn’t look alike anyone, my sister look like my dad
and then me and Ahmed look alike my mom. Even thow we all have different
characteristic we have that one thing that connect us. me and my brother have a
lot of trait from our mom. Like the shape of our faces and our teeth. Even thow
we all where the offspring of our parints we are still different in many ways.
“Everyone ready” snap snap the photo guy took our pictures. As we were wating
for our next fram I remembered something. That me and my sister have the same
face structure, even thow she is not my mom. I think that’s because we both have
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the same the same number of chromosome from each parent. I am gussing that
we may even have some DNA the same. My sister got the gene for her lips from
our dad. Even thow he both produced us. Many people don’t know the genetics
of my tallness but it all gose back to my grate grandfather. He was 7, 2. That’s
very tall. Snap, snap, we took all of our picture and we were done for the day.
P.S. I can bring you those picture if I find them.
This student demonstrated another example of hypothesizing, “I am gussing…” a
common function of the academic language of science, when she questioned why she and
her sister had the same facial structure.
Reflections/Evaluations. I realized that I needed to keep better track of what
students were doing in science. Although I was not using that information as part of the
study officially, it helped me understand how they were comprehending the concepts and
vocabulary and provided material for my observation journal.
Modifications for next cycle. Even though I initially reminded the students about
starting a narrative by introducing the characters, setting, and problem, I realized I needed
to do a bit more than reminding and show them some examples. Students did better
describing the characters and setting but they did not really incorporate a problem into
their narratives. However, I was more interested in seeing if they could incorporate the
vocabulary words into their life experiences than if they were able to weave a plot
complication into their narratives.
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Cycle 3: The Digestive System
Vocabulary. organ (n.), system (n.), digestion/digest (n.), absorption/absorb (n.,
v.), break down (v.), store (v.), nutrients (n.), waste (n.), chemical digestion (n.),
mechanical digestion (n.)
Table 4.3
How Cycle 3 Digestive System Vocabulary Words Were Used in Narratives (n = 9)

vocabulary words

organ
system
digest
absorb
break down
store
waste
nutrients
chemical digestion
mechanical digestion

number of
students
who used
the word in
narrative

8
6
9
8
8
9
9
8
9
8

number
of
students
who did
not use
the word

1
3
1
1

1
1

number of students
who used the
intended scientific
meaning

7
5
7
4
7
7
8
6
5
6

number of
students who
used the word
in a
polysemous
way

number of
students who
used the word
incorrectly

1

1
1
1
4
1
2

1
2
4
2

As noted in the general procedures in Chapter 3, I started teaching the words for
this unit at what I thought would be a week before the content for the digestive system
would be taught in the science classroom. For a variety of reasons, the content teaching
in the science classroom was interrupted. After having students write a narrative for this
cycle, I decided to put this content away and bring it out again weeks later when it was
being covered in more detail in the science classroom. Results of both writings were
analyzed but I have included only results from the second writing which more closely
resembled the timing of the other units.
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Unlike cycles one and two, several words in this cycle were not included in the
narratives. Only five of nine students used all ten words. One student did not use organ
or nutrients, one student did not use system or break down, one student did not use
system, and one student did not use system, absorb/absorption, or mechanical digestion.
None of the words in this cycle were used correctly by all students. Only two students
used two words in a polysemous way for the second writing, digest/digestion and waste.
No words were used incorrectly by at least half of the students in the first or second
writings.
There was one important difference between the first and second writings. Eight
out of the ten students who used absorb/absorption (a key concept in the digestion unit)
in their narratives used it correctly in the first writing, but that number dropped to four
out of eight who used it for the second writing.
Nine students completed this cycle of ten vocabulary words. There were eight
instances where words were not included in the narratives and two instances where words
were used in polysemous ways leaving 80 instances of using words in narratives either
correctly or incorrectly. Overall, 78% of the words were used correctly while 22% were
used incorrectly.
Observations. Preteaching the vocabulary helped students access the science
content. When the science teacher gave the objectives for the day, “Today we will learn
the functions of the 11 organ systems,” I quickly asked, “Hey – what’s a function?” and
one of my ESL students replied, “Job.” A few years ago I wrote a skit called “The
Digester” the basis of which is an analogy comparing the digestive system to an
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amusement park ride. During this year’s production of the skit in the science classroom,
the mainstream kids were very engaged and several ESL students volunteered to take
speaking parts in the skit. In ESL class I overheard one student helping another student
with ideas and getting started, and another student asking a neighboring student, “Is the
small intestine or large intestine where food is taken in?” While writing, another student
shouted out a question, “Is the esophagus an organ?” I showed them the Somali folktale
book we had read the year before which included text and pictures of an offering of a
goat gullet (a.k.a. esophagus) to an African elder.
After looking at example sentences of the same idea in both active and passive
forms, one student pointed out, “The words are the same but they are rearranged.” I
referenced the same irregular verbs reference list we used in action research cycle 1
because it shows the past participle forms of the verbs that are needed when writing in the
passive voice. One student’s narrative contained the following sentence, “I ate chicken.”
I pointed out that this was a sentence she could try putting into passive voice. She went
through a long process of looking at examples and getting out the verb reference sheet
(the student remembered the verb had to come from the last column) but she just kept
using a different verb, “I fried chicken. We should practice passive more!” Eventually,
she got, “Chicken was eaten.” Although only two students ended up including a passive
voice example in their narratives, and used correctly, each student got to work through
guided examples in class as a group and individually.
Written narratives. Several students exhibited scientific thinking, an aspect of
academic language, in their personal narratives. One good example is taken from a
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narrative titled “Digestion System” where a student used cause and effect to analyze why
she had choked on a piece of candy,
When I was choking I didn’t know why but now I realized that I didn’t chew the
candy right (mechanical digestion). I think that when the food was going through
my esophagus it was hard because I didn’t break down the candy well because
when the food was in my mouth the chemical digestion that was supposed to
change the candy into something different probably didn’t work because I
swallowed it fast! But finally it went down and got stored in my stomce. And
NO, there isn’t any nutrients in candy I think! As the candy want down through
my esphges (organ) it was burting really bad and it was burning really bad so I
haded to dirk water but thanks god when it want all the way down it changed
(digestion). The candy absorb my blood but finally it came down and poped it
(waste).
One student demonstrated general understanding of the scientific concepts related
to digestion the following narrative:
One day I was in my kitchen eating fish when all of a sudden I swallowed a bone.
I knew that everything was going to be okay because the digestion system was
going to help the bone turn into waste. The way that is going to happen is my
mouth is going to chew it (mechanical). And it is going to break down into “little
pieces because the salivary glands (chemical) help it turn guwey. Then it goes
down to my stomach (organ). After it goes through my stomach it reaches my
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small intestines which absorbs all the nutrients from the bone. And then it goes to
my rectum which stores the bone until I have to go to the bathroom.
Even though this writing veered from a narrative flow, it started with a real-life
experience used to explain how the digestion system helped her through the fish bone
incident. A beginning English speaker was also able to express understanding of part of
the digestive process in his narrative, “I sleep then I weke up in the morning I eat
breakfast I eat apple. The mouth help to breakn down that can be chemical digestion.
When chew my teeth and it pushes the food it cell mechanical digestion.” Even though
he did not have enough information to determine if he really understood chemical
digestion, he had several pieces of information to demonstrate clear understanding of
mechanical digestion: teeth chew and it pushes the food.
Reflections/Evaluations. One student asked, “Does food travel down the
esophagus? I thought that’s where air goes. I always say esophagus.” At that moment it
occurred to me that it was great to have the time to answer, and for students to ask, these
sometimes random science questions because I can not predict what questions they might
have nor can I see how their prior learning or culture might be influencing their beliefs. I
asked students if writing the narratives was a good idea and one student exclaimed, “No!”
I thought it was just an example of this student’s sometimes negative mood or attitude,
but when I asked why, the student explained, “It’s hard!” That answer actually made me
feel pretty good so I took the opportunity to point out that because of the narratives, I was
able to see that several students thought the number of chromosomes determined how
different traits were passed on or show up and was able to correct that misunderstanding.
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I also explained that I would not have been able to get that same information from a
matching or multiple choice test because we all have the same number of chromosomes,
for the most part, so I could not have guessed or foreseen that so many students would
think otherwise so it would not have even been a question on a test in the science class.
Again, a student asked if she could use a sentence that used the exact definition
and I reminded the class that if they do that, it is difficult for me to know if they really
understand. This seemed to be a struggle in several cycles.
One exciting thing for me was when one student asked for more challenge and
told me that her passion is science but she does not feel so smart in the mainstream
English class. Her reason for feeling intimidated in mainstream English class was that
she felt left out when she did not understand what students were talking about. It was a
good reminder that becoming aware of students’ background knowledge and utilizing
that in the classroom can have an affective as well as an intellectual impact. I was
thrilled however to talk about her passion for science.
Modifications for next cycle. I realized that I needed to give students more
science context example sentences of the general vocabulary words that cross content
areas.
Cycle 4: Chemistry
Vocabulary. model (n.), property (n.), mixture (n.), charge (n.), bond (n., v.),
repel (v.), attract (v.), symbol (n.), outer/outermost (adj.), particle (n.)
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Table 4.4
How Cycle 4 Chemistry Vocabulary Words Were Used in Narratives (n = 9)

vocabulary words

model
property
mixture
charge
bond
repel
attract
symbol
outer/outermost
particle

number of
students
who used
the word in
narrative

9
9
9
9
9
8
9
9
8
9

number
of
students
who did
not use
the word

1

1

number of students
who used the
intended scientific
meaning

9
6
9
3
3
4
8
7
4
5

number of
students who
used the word
in a
polysemous
way

number of
students who
used the word
incorrectly

2

1

5
4

1
2
4
1
1
1
4

1
3

Seven out of nine students used all ten vocabulary words in their narratives while
one student did not use repel and one student did not use outer/outermost. Model and
mixture were used correctly by all nine students in their narratives. By far, this cycle saw
the most words used in a polysemous way, probably because all of the words could be
considered Tier 2 words and by definition, encompass more than one meaning. Charge
and bond were used in a polysemous way by the most students. Normally, I accepted
various parts of speech as correct (absorb/absorption) but because I knew the science
teacher would primarily be using the noun meaning of charge in class, i.e. atoms do not
charge however they can have a charge, I only counted as correct when students used
charge as a noun. Most students’ sentences reflected some understanding that charge
was related to something electrical (charger, chargeable, charged) but in this example I
wanted students to understand that charge is not only something we do, but it is also a
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thing because the science teacher would continually talk about parts of atoms having
charges, using the word as a noun. Granted, the science teacher also expected students to
know if the charge was positive or negative but I was more focused on moving students
from charging their cell phones to understanding that an object can have a charge. An
example of a sentence using the correct scientific meaning taken from a narrative was,
“The only problem was that the battery from the Tahoe had no charge.” One student,
during an early draft, had written, “The charge of the ticket was 100 Taiwan dollars” and
after a conference changed it to, “Mine computer’s charge wasn’t charging, so I plug it
in.” Although this student recognized charge as having something to do with electricity,
not just money, I marked this incorrect because it does not demonstrate a clear
understanding of the concept, one can not plug in a charge. This student often used an
electric translator so had he searched for and written that the computer’s battery was not
charging then it would have been polysemous, but the fact that he chose “charge wasn’t
charging” shows me he is still confused as to what a charge is exactly. No words were
used incorrectly by at least half of the students but repel and particle seemed to be the
words that gave the most students trouble with four out of nine students using each of
these words incorrectly.
Nine students completed this cycle of ten vocabulary words. There were two
instances where words were not included in the narratives and 15 instances where words
were used in polysemous ways leaving 73 instances of using words in narratives either
correctly or incorrectly. Overall, 79% of the words were used correctly and 21% of the
words were used incorrectly.
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Observations. Preteaching the vocabulary helped students access the science
content. I changed outer to outermost after listening to a lecture in science class.
Students needed to know how many electrons are in the outermost shell of an atom. In
ESL class, after students had copied down the student-friendly definitions, as a largegroup we generated an example sentence for each word and one student added, “We use
property in math class.” I overheard one student say to another, “You should use the
hardest words first and then work around that.” This student had developed a strategy,
one I had not coached or even presented in class. The same student continued advising
the other student, “Property is not like house property, you have to use the science way.
Particles is small pieces and how you used it is kind of wrong.” When writing the final
narrative the student did not make the change for property but did for particles.
Ironically, the advising student had to redo her narrative, “A Day in Science Class,”
because it consisted of basically a summary of the science words instead of a narrative. I
explained, “Summarizing is different than applying which is what I want you to do.” She
replied, “I can’t think of anything, but OK, Ms. Thorson, I want a challenge.”
Written narratives. Several students exhibited scientific thinking, an aspect of
academic language, in their personal narratives. One student wrote extensively about the
procedures of painting a car and used a lot of sequence words to show the order of events.
Another student expressed scientific thinking when he thoroughly described the
procedures used with a new electric screwdriver to help fix up a new house:
It was right after we moved to our new house, which we made our home. We had
to hair [hire] a painter to pent the house and I centrally helped out. When the

86

painter was painting the house inside, we had to take all the cowards [cupboards]
and the heater fan when he was painting the wall. My dad bout a screwdriver to
help us to screw them back ones he was done. The screwdriver was placed in a
pact and the instruction model [a piece of paper with a diagram of the electric
screwdriver] came with it telling you how it works. The property of that where it
was green, black, and yellow it was made of metal and plastic and it is hard.
There was lots mixture of the different type of screw in a packet so they don’t get
lost. Each time the screwdriver runs out of charge we would charge it, and rely
the screwdriver was very helpful repelling the screws rate back were they belong
in that tiny howl. The bond that was holding the screw and plunger was very well
stable, not all screwier have this but the type my father once that he bought was
one with magnet so it would attract those particle screw would stay together
without using your hand to hold it. The symbol of the screwdriver was it’s body.
Another student exhibited scientific thinking when she wrote about the process
she and her mom used to bake a cheesecake. She also hypothesized and recorded sensory
observations in her narrative demonstrating an understanding of the science concepts
related to chemistry:
I love to bake with my mom a lot. When we made the cheesecake there was a lot
of steps to fallow in order to do it right. First we hade to combine: flower, egg,
oil, and water (mixture). The mixture looked brownish smelled like candy and
filet [felt] soft (property). When we put the cake in the oven my cousins came.
My mom kept repelling my little cousin away from the hot oven. My brother was
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palying with my little cousin model airplane until he broke it. We couldn’t bond
it back together we hade to do something before he noticed it. Luckily it was time
to go frost the cake but the outmost layer of it was kind of soft so my mom said
lets put it back in the oven for 5 more minutes. Probly the particles didn’t receive
enough heat but the others did. My mom told me to go get her phone from the
charger so she can time the cake. Finally the cake came out and then my mom
said I can put on the frosting. Yuuuummm. There was a symbol of a spoon [on
the can]. After I was done everyone was attracted to it. That was a really fun day
I like making cake with my mom. You should come to my house and have some
of it sometimes.
Reflections/Evaluations. Many students wrote sentences for bond that talked
about bonds between people. For example, when writing about going on a family trip to
the science museum, one student wrote that she and her brothers, “had to learn to bond
because the science museum is 30 minutes away, and if we weren’t getting along then my
mom can’t focus on her driving.” Bond was used that way because I allowed a
polysemous meaning to be part of our large-group generated example sentence, “The
class bonded after they talked with each other a lot.” The student-friendly definition was,
the strong force of attraction holding things together (like atoms in a molecule), and even
though I eventually explained the more scientific meaning, most students went with the
meaning in the first sentence they had written down on their papers alluding to an
emotional instead of physical bond.
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The process of writing the narrative provided a lot of opportunity for teaching and
redirecting. After reading a draft of a student’s narrative, I explained that a symbol is
something humans create, something to which we give meaning. A real dinosaur
footprint, he had written about what he saw at a museum, would be a sign, not a symbol.
If there were little dinosaur tracks painted on the wall or floor, that would be a symbol
representing the direction to the dinosaur exhibit. I realized that I had derived or
discovered my own meaning through this conversation.
One student coached another and then asked me a question, “One day I went, not
one day I go. Ms. Thorson, how do you spell that machine that makes the wires go
together?” “Welding torch?” I was surprised and delighted that he was actually revising
because I had watched this student disengage and fail in almost every class. He was
writing about working on cars with his cousin, the context of two of his narratives.
Modifications for next cycle. I was not planning on doing a fifth cycle, but the
students knew the process and the next unit in science was weather so I knew they all
would have interesting life experiences to draw from. I was concerned they might not put
forth as much effort as they could after four cycles, so I decided to pair them up randomly
and we used the peer conference worksheets that I use with other writing assignments in
class. I was hoping to encourage some accountability working in pairs.
Cycle 5: Weather
Vocabulary. predict/prediction (n., v.), pressure (n.), cycle (n.), vary (v.), forecast
(n., v.), humid/humidity (adj., n.), precipitation (n.), climate (n.), weather (n.),
atmosphere (n.)
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Table 4.5
How Cycle 5 Weather Vocabulary Words Were Used in Narratives (n = 9)

vocabulary words

predict
pressure
cycle
climate
atmosphere
vary
forecast
humid/humidity
precipitation
weather

number of
students
who used
the word in
narrative

9
9
9
8
9
9
9
9
9
9

number
of
students
who did
not use
the word

number of students
who used the
intended scientific
meaning

1

9
5
3
5
6
5
8
9
7
9

number of
students who
used the word
in a
polysemous
way

number of
students who
used the word
incorrectly

2

1

2
6
3
2
4
1
2

Eight out of nine students included all ten vocabulary words in their narratives
and only one student did not use climate. Only one word, cycle was used incorrectly by
more than half of the students but vary was also used incorrectly by four of nine of the
students. Three words, predict/prediction, humid/humidity, and weather, were used
correctly by all nine students and all but one student used forecast correctly. Two
students used pressure in a polysemous way. One student used atmosphere in a
polysemous way even though I had redirected him to the science textbook and we had
discussed the diagram of the layers of the atmosphere, “When the next team wanted to
challenge us, we always try hard or we lose the court for one week. I remember one time
they lost, but the atmosphere then is unhappy and they want to fight with us.” He used an
emotional meaning instead of a weather concept.
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Nine students completed this cycle of ten vocabulary words. There was one
instance where a word was not included in the narratives and three instances where words
were used in polysemous ways leaving 86 instances of using words in narratives either
correctly or incorrectly. Overall, 77% of the words were used correctly while 23% were
used incorrectly.
Observations. Preteaching the vocabulary helped students access the science
content. When one student asked another, “What’s another word for hot?” the student
consulted the descriptive word wall poster and found “sweltering”. While students were
writing the narratives and struggling with the concept of pressure, I referred them to the
library book I had done as a read aloud to begin the unit. One student read the book out
loud to herself, talked herself through, and eventually included in her narrative, a great
example of how the air pressure must have been lower in her city because it was raining
there and not in a nearby city. One student asked me to check his narrative and I
explained that, “The atmosphere was happy” made sense but it was not the science
meaning of atmosphere. I referred him to the concept map he had made in science class.
He wrote a different sentence for his narrative, and again it made sense, but did not use
the scientific meaning.
Written narratives. Several students exhibited scientific thinking, an aspect of
academic language, in their personal narratives. One student compared both weather and
the climate in our state to that of Africa. The same student hypothesized, gathered
evidence, and reached a conclusion that, “As we went to [name of city] the air pressure
must increast because there was less clouds, not as much rain, and even outside was
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lighter.” I had to go back and check the content of the weather unit, and she was right.
When the air pressure goes up, there will be fewer clouds and less rain, calm and cool
weather. One student used cause and effect to connect what he was learning in class to
something he had seen on television about scientists being worried about what will
happen if the atmosphere is getting warmer which might cause the ice to melt and the
water to rise which will be a problem with our land. Another student acknowledged a
relationship between geographical location and weather when he wrote, “As you know,
Taiwan’s climate is tropical so the humidity is very high.”
The following narrative details one student’s understanding of the general science
concepts related to weather:
Last year was the best year ever. First my dad came then my uncles family came.
It was an awesome summer, and the weather was fantastic too. There wasn’t
much precipitation in the air so it was very dry and hot. I watched the weather
forecast almost everyday because I like to know it it’s going to be sunny day to
play outside, with the whole neighborhood. Sometimes there would be too much
humidity in the air so that wasn’t good. It would be to muggy to play and then
their isn’t much air so the pressure must been high. Some days the weather would
vary like it would be dry one day and stormy the other, I liked predicting the
weather than I would see if I was right or wrong. The cycle of the seasons last
year was great but this year isn’t. The winter didn’t stop and spring was late lets
just hope summer is good. I don’t like winter I am a person who loves hot
climates I just cant stand winter. We had a very hot weather and I think the
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atmosphere was just too hot lat year but I liked it. I hope this summer in much or
like last summer.
I had to revisit the concept of air pressure with this student, but overall, her narrative gave
ample details that allowed me to check her comprehension. She embedded definitions for
the vocabulary words in her sentences. For example, “Some days the weather would vary
like it would be dry one day and stormy the other” and “Sometimes there would be too
much humidity in the air so that wasn’t good. It would be to muggy to play.” Muggy
was not a word we had covered in class but she obviously attributed it to the condition of
being humid.
Reflections/Evaluations. I realized, like bond in the previous cycle, I allowed a
poor example sentence with pressure to get recorded on the students’ vocabulary sheets.
It made sense but it was not used in the intended scientific way. I again corrected the
information for the whole class but two students still used it in a polysemous way and
two students used it incorrectly.
Modifications for next cycle. This was the final cycle of action research. Chapter
5 includes suggestions for future research and implications for teaching from the data
collected across all five cycles.
Action Research Cycles – Funds of Knowledge
The following table lists, by individual student numbers, the context each student
used in each of the five action research cycles. The table illustrates some of the
background knowledge that students bring into the science classroom that was used in
their narratives.
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Table 4.6
Funds of Knowledge – Contexts for Narratives, HC=Home Country
Student Cycle 1 –
Cycle 2 –
Cycle 3 –
Cycle 4 –
Cells
Genetics
The Digestive Chemistry
System
getting
a
flu
donating
her
having
spending day
1
shot, cousin
had cancer

2

3

4
5
6

7

8

9
10
11

going to
museum in
HC to see
dinosaur
making cell
model for
science class
in HC
getting sick
and dog has
fleas
getting sick
and going to
doctor
eating
breakfast,
fixing car
with cousin
looking at
cells under
microscope,
science class
getting sick,
at doctors,
mom taking
care of her
ate an ant and
got sick
going to
beach and
seeing seals
NA

long hair
inherited from
grandma
mosquito
DNA, parents
at dinosaur
museum, HC
friend who is
good at soccer

knew twin
boys in his last
city
family pics,
resemblances,
food prefs
family story,
why brothers
look the same
and different
tiger cubs seen
on TV

taking a family
portrait

family
resemblances
& impatience
NA

NA

Cycle 5 Weather
family trip to
Tennessee

appendicitis

with mom and
cousin

eating before
ping pong, HC

NA

NA

inheriting
“enterogastritis”
eating too fast,
junk food, HC
eating meat at
home, got sick
& dog had fleas
5th birthday
candy followed
digest. system
stayed home
sick from
school

NA

NA

working on a
new house

day at new
house, comparing to HC
day trip to
nearby city

working on
Toyota with
cousin

fishing with
family

HC new year,
chicken
followed digest
system, temple
followed digest
system w/ a
McChicken, not
really narrative
writing complaint of school
food in HC
swallowed
gum, aunt
advised
eating chicken

playing with
cousins in HC

family trip to
Montreal

a day in
science class,
baking w/mom

weather and
events from
last summer

field trip in
HC, dinosaurs

daily routine in
HC

family trip to
science
museum
a day at school

family trip to
nearby lake

playing with
toys in HC

day at home &
its weather
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Observations. During the unit on chemistry, one student asked, “Has to be a real
story? I have to start over. I’m driving a car.” Obviously, since he is only 14, he was
writing a fictional story. It was another opportunity for me to explain to this student, who
probably is the student newest to English so maybe did not totally understand the
assignment, “Yes, something from your life. I want you to see the science in your own
life!” I had this student read his stem completion sentences to get ideas.
One student wrote about inheriting her very long, dark hair from her mother and
grandmother. She began the narrative by explaining that her mainstream English teacher
had told her that she should model her beautiful long hair. This student must have shown
the finished narrative to her mainstream English teacher because on the side of the paper
the teacher had written, “I love that you are writing about your beautiful hair. What a
fabulous genetic trait you carry on your head every day! It’s so cool that you are
donating! What a gift you are giving!” Not only was I excited that the student had
shared her writing with another teacher, but also that the teacher had reinforced the
scientific vocabulary with her comments.
Many students used examples from their home countries. Home country contexts
included visiting museums on school field trips or with parents, playing with friends and
family, and celebrating holidays. Most of the students who did not use their home country
as a context were either born in the United States or came here at a very early age.
By far the most common contexts were family events. These ranged from trips
taken with family in and out of state or country, visiting museums, and numerous
examples of being sick and being cared for by family. Extended family including
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cousins, grandparents, and aunts and uncles, were mentioned as often as parents. An aunt
advised what to do when gum was swallowed. An uncle helped clean and paint a new
house. A cousin suffered from and survived cancer.
Learning seemed to be another common theme that emerged. One student wrote
about learning how to fix cars from a cousin and earning money from helping out.
Another student detailed the steps of making cheesecake with her mom. A few students
wrote about visiting museums with their parents. Another student wrote a couple times
about his new house and helping his dad and uncle reattach cabinets with a new electric
screwdriver. In all of these situations the teacher was a family member. Even though a
few narratives talked about learning in a science classroom either in the United States or
in a student’s home country, not once was a classroom teacher included as a character in
a narrative.
While writing about their life experiences, most students demonstrated many of
the language features Derewianka (1991) describes as defining narrative writing. Most
students started most of their narratives with an orientation by introducing the setting and
the specific participants involved in the specific occasion being described. Most students
had somewhat of a framework of beginning, middle, and end and used simple past tense
verbs to retell their narratives. Most narratives started the action with, “One day…” or
“One evening…” or “Last year…” and used sequence words to describe a series of events
for example, when describing a family photo shoot, “As we left we divided into three
families. First each family then next all together.” Some students even included
personal, humorous comments that Derewianka includes as a text feature of recounts.
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Reflections/Evaluations. I thought that most students would have trouble getting
started but only a few students seemed to struggle thinking of an idea. When one student
told me, “I’m having trouble thinking of an idea,” I told him to look at the list of words
and tell me which words stuck out to him. He chose cell and bacteria. I reminded him
that during the game we had played with the words he described bacteria as something
that makes you sick. I asked him if he had ever been sick. “Yes!” he replied with
excitement, “I can write about that!” I did not want to simply give him an idea, since I
was interested in seeing if he could connect the vocabulary to his own personal
experience, but instead I tried to lead him to an example from his own life that seemed of
interest to him. When another student was in the middle of a narrative and had hit a wall
for ideas I had her read out loud what she had already written. Occasionally, I stopped
her and asked if one of the vocabulary words could fit there. Granted, I was helping her
place the words into her context, but she had to understand the words well enough to
select the correct one.
Student (10): The sign said, “No swimming on the beach.”
Teacher: Do any of the words fit here?
Student (10): Oh! Maybe the function of the sign was…
Another student, who had had trouble coming up with ideas in the cell unit, asked
for help again during the digestion unit. She had a good start on a narrative about what
an aunt had advised after she had swallowed some gum but she had not used many of the
words yet. I talked her through the gum’s journey along the digestive system and asked
her probing questions. As she answered I repeated her words over and over until it
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clicked and she was able to find the vocabulary word that matched the concept she was
explaining. For example,
Teacher: What happens to the gum or food in your mouth?
Student (10): It gets chewed or cut up into pieces.
Teacher: Chewed or cut up into pieces. Chewed or cut up into pieces?
Student (10): Oh, that is mechanical digestion.
Modifications for future cycles. As mentioned above, to help with generating
ideas, I had students work with partners, chosen by me, for the fourth cycle and in small
groups for the fifth cycle. They could choose their own groups for the fifth cycle. This
seemed to be motivating and most talk was on-topic. I even heard a few students make
jokes with some of the words, mostly related to the word waste.
Conclusion
Overall, the data reveal a high percentage of using science vocabulary terms and
concepts correctly while writing personal narratives. Chapter 5 will give more details,
but when considering all narratives written across all five cycles, 75% of the words were
used correctly while 25% were used incorrectly. There were also examples in each of the
five cycles of narrative writing that provided opportunities for ESL students to express
higher-ordering thinking skills specific to and beneficial in science class.
Students had a relatively easy time thinking of ideas and getting started on their
narratives in each cycle. While applying target vocabulary to their own life experiences,
students wrote about many different situations but a few common themes emerged. Most
students wrote about experiences they had had with family members. Some students
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wrote about situations where they worked side-by-side with family members on
household projects while others wrote about trips or other recreational activities shared
with family. In Chapter Five I will discuss my major findings, their implications, and
suggestions for further research.
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CHAPTER FIVE: CONCLUSIONS

During this research project I examined the questions: Can writing personal
narratives help English Language Learners demonstrate understanding of science
vocabulary and concepts? Specifically, 1. Does writing personal narratives help students
demonstrate their comprehension of science vocabulary? 2. Are students able to apply
science vocabulary and concepts when writing about their own life experiences? In this
chapter, I will discuss the findings of my study along with its limitations, implications for
teachers, and suggestions for further research.
Findings
Several findings emerged from the data analyzed in this study:
1.

Writing personal narratives provides an alternative way for ESL students
to demonstrate understanding of science vocabulary and concepts.

2.

Preteaching vocabulary provides greater access to science content.

3.

Writing personal narratives provides a way for ESL students to
demonstrate use of academic language functions common to science.

4.

ESL students are able to draw from their funds of knowledge and apply
science vocabulary and concepts when writing about their own life
experiences.
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5.

Teaching content vocabulary to ESL students requires intentional and
thoughtful planning and execution.

When looking across all cycles, we can draw several conclusions. The following
is a synthesis of those conclusions as well as significant patterns that arose from the data.
Finding 1
Writing personal narratives provides an alternative way for ESL students to
demonstrate understanding of science vocabulary and concepts. Narrative traditionally is
not considered science writing, but I wanted to know if using a familiar style of writing,
one my students love, would be helpful in learning science vocabulary and content, an
area where my students struggle. I was pleased with the results, not only with the stories
produced, but also the process of creating the narratives seemed to be a very effective
way for my students to demonstrate understanding of science vocabulary and concepts.
One might think that if a teacher shares the language and culture of her students,
she will be able to easily transfer science knowledge and skills but research by Moje et al.
(2001) shows us that that is not enough. To assist students in constructing new
knowledge, teachers should establish spaces in which different discourse and knowledges
– from the science disciplines, the science classroom, and students’ lives – are brought
together in a type of third space. Narrative seems to provide that third space, a space
where students can use their own voice and life experience to manipulate words and
sentences so that the science concepts make sense instead of simply reading science texts
where unfamiliar terms or concepts might impede their understanding of the text.
Because students had time and space to work with the vocabulary, I did not see the
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anxiety that is sometimes experienced in the science classroom (AAAS, 1989), one
possible reason why narratives were effective with my students.
Through the process of writing narratives, my students came to understand science
vocabulary and concepts in their own way. This supports Hulland and Munby’s (1994)
research with children studying wetlands. One student who had a lot of experience with
wetlands talked in a more traditionally scientific manner while another girl used
personalized examples, her own experience, metaphor, and stories to comprehend lessfamiliar content in her own way. Narratives, a format with which students are already
familiar, provides a framework for students to sort out and organize complex information
in a sequential manner so that it makes sense and is easier to recall (Herman & Childs,
2003; Hudson, 2007; Koda, 2005; Lemke, 1990). The style of many of my students’
narratives was very informal and conversational but it still provided me the opportunity
to check for understanding.
Another way we can see the effectiveness of narratives is by looking at how target
vocabulary words were used within the student narratives.
Used/Not Used. Most students used most of the words in their narratives.
Overall, only 13 instances of not using a word in a narrative were recorded across all five
cycles. Of those 13, two students accounted for eight of the instances of not using a word
in the narratives. One student is relatively new to English and the other, though rather
verbally fluent, struggles with writing and reading comprehension which may have been
contributing factors as to why these two students left several words out of their
narratives. Overall, most students used most of the words most of the time.
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Used a Polysemous Meaning. Originally, I designated all words as either Tier 2
or Tier 3 words but as I worked through the narrative data it became evident that for
some words it was difficult to designate them solely to one tier or the other, too
subjective a process to use as a concrete finding. In the end, I discarded the tiers
altogether but I still think that the results, based on my original assignments of Tier 2 and
Tier 3, are significant. Many Tier 2 words, by their nature, have the potential of being
used in a polysemous way. When looking across cycles and adjusting for the instances of
when students did not use a Tier 2 word in their narratives, there were only 25 of a
potential 300 instances of students using a Tier 2 word in a polysemous way instead of
with the intended scientific meaning. That means that 275 times, or 92% of the time,
students chose to use the scientific meaning over a polysemous one. Luykx et al. (2007)
found that students frequently interpret science terms with reference to their everyday
meanings rather than their specialized specific meanings so I think the results in my study
are significant because students did not default to familiar meanings but made a
conscious decision to work with the science meanings presented in class.
Of note, as mentioned above, at least six instances of using a polysemous
meaning were more than likely due to the fact that I allowed an example sentence in the
large-group discussion that utilized a polysemous meaning which then got recorded in the
students’ notes. Even though I corrected my mistakes in class, students seemed to go
ahead with what they had in their notes. One or two students accounted for most of the
polysemous meanings and utilized a definition very different from the science meaning.
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Used the Intended Scientific Meaning/Used Incorrectly. Forty-six narratives were
written over the course of the five cycles meaning that there were 460 potential instances
of using vocabulary words in the narratives (46 narratives times 10 vocabulary words per
cycle). When the 460 instances are adjusted for instances of words not used in narratives
(a total of 13 words across all five cycles) or words used in a polysemous way (a total of
25 words across all five cycles), we get a total of 422 instances of words being used
either correctly or incorrectly in the narratives. Overall, 75% of the words were used
correctly while 25% were used incorrectly. If students provided enough information 75%
of the time for me to determine they understood the science concepts being studied, that
tells me that we need to allow students to demonstrate their understanding in multiple
ways and be more creative in our assessments.
Narratives seemed to be especially effective with helping students understand
high-frequency, content-crossing academic English vocabulary words which can be
difficult for ESL students to master (Townsend & Collins, 2009, p. 995; Janzen, 2008).
Research informs us that it is beneficial for students to see these words in a variety of
contexts, especially Tier 2 words that can not be explained with a brief definition
(McKeown & Beck, 2004). I found this to be true with Tier 2 words such as basic and
bond which gave students the most trouble. I needed to supply even more practice and
examples with these words, much more than the student-friendly definitions. Still, as
stated above, most of the time students chose the scientific meaning over a polysemous
definition. Writing personal narratives seemed slightly less effective with obvious
science-specific Tier 3 vocabulary words, such as organelle and chromosome, not
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surprisingly though because while some of the Tier 2 words were already familiar to
students, most of the Tier 3 words were new terms and concepts.
In cycle four, genetics, we also see how beneficial the process of writing
narratives is when students demonstrate misunderstanding of concepts. When such a
large number of students did not get the meaning of chromosome correct, I looked deeper
and realized they got the word wrong because they thought that genetic differences were
a result of a varying number of chromosomes in humans not varying information carried
by chromosomes. As Vygotsky (1986) explains, thoughts are manifested in words, and it
was through their words that I realized I needed to correct a major misunderstanding in
my students’ thoughts. They did not understand the concept nor function of
chromosomes. I might not have been able to access that misunderstanding on a multiple
choice or definition matching exam. This certainly happened with other vocabulary
words, but this was the only example where eight out of the nine students did not use the
word correctly. Writing about new concepts allowed my students to deepen their
engagement with and understanding of new information (Janzen, 2008) and allowed me
to access and correct any misunderstanding.
While analyzing the narratives of the seven students who were in class to write
narratives for all five cycles, one thing regarding incorrect answers really surprised me.
The student with the overall most mistakes was also a student with one of the highest
language proficiencies. His mistakes included both Tier 2 and Tier 3 words and were
sometimes marked incorrect because there was not enough information to discern
meaning and sometimes it was evident he had misunderstood the meaning. For example,
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“It was so hot I sweat a lot (absorption).” After reading the narrative I was able to
explain to him that absorption is actually the opposite of what he had written. I could
only know the complete nature of his misunderstand through his narrative. It might have
been marked wrong on a traditional exam and the student may not have ever received the
redirection he needed. Simply giving him the correct answer, for example on a multiple
choice test, would not have addressed the fact that he thought absorption was sweating.
Just like teachers can not predict all the potential cultural conflicts until they
happen because the possible clash of values, behaviors, mores, etc… are endless, so are
the possible misunderstandings of science concepts for students, and teachers can not
foresee them all. We teach the information and address the questions or misunderstandings as they come up, if they come up, sometimes so “out there” that they take us off
guard, never imagining how a student could think or ask such a thing. Cultural
influences may be a part of why students answer or understand they way they do but it
can be difficult to see those influences. I reiterated to the students that writing the
narratives is harder because they have to apply what they know or use the words and
show they understand rather than just memorizing facts or definitions.
Finding 2
Preteaching vocabulary provides greater access to science content. Collaboration
should be between ESL teachers and content teachers should be common practice to
identify key vocabulary words in content instruction. ESL students need explicit
vocabulary instruction because they are less likely than their English-only classmates to
be able to discern meaning from context (Beck, et al., 2002; Carlo, et al., 2004). Through
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anecdotal observations, overheard comments, group interaction, and performance in
science class, I found that preteaching the vocabulary helped students access and work
with the science content. Most of this data was recorded in my observation journal,
another way to informally measure the effectiveness of using narratives to learn science
vocabulary and concepts. Because I was a teacher-researcher, and have known and
taught many of these students for three years, I made notes of interactions and behaviors
that were somewhat out of the norm for many of the students. Evidence that preteaching
vocabulary is effective can be seen by increased confidence and participation in science
class, increased questioning and on-task dialogue about the vocabulary words between
students and with me, and increased initiative in ESL class while writing the narratives. I
can not directly link these behaviors to the process of writing narratives and preteaching
the vocabulary, but there was enough of an increase with most students that it is
noteworthy. Students seemed to be motivated, even after five cycles of the same process.
Part of that motivation may be the result of participating in vocabulary teaching activities
that were fun, active, and gave students an opportunity to manipulate the words in a
unique way (Carlo, et al., 2004).
Always exciting, and extremely powerful when learning vocabulary, is when
students take the learning outside of class or are able to make connections to prior
learning or to a life experience. These connections make it easier for students to
recognize and use the new words readily in appropriate situations or in new contexts
(McKeown & Beck, 2004). I was able to note several instances of students making these
connections, to math class, between words, to something they had seen on television, and,
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as will be discussed below, to their own life experiences. By the questions they asked,
for example, “Are trait and characteristic the same thing?” I was able to see them
actually making the connections to prior learning as they worked to fit the vocabulary
words into their narratives. One student even shared her writing with her English teacher.
Finding 3
Although personal narrative is not considered traditional science writing, it was an
effective way for my students to demonstrate use of academic language functions
common to science and scientific thinking, other aspects of academic language in
addition to vocabulary. Students exhibited some of the same skills through narrative
writing that they need for more traditional forms of science writing. Scientific thinking
considers the academic language of science which tends to: describe phenomena,
establish relationships, make comparisons, support claims with evidence, determine cause
and effect, describe procedures, generate hypothesis and interpretations, and describe
higher-order thinking associated with science such as describing, classifying, formulating
hypothesis, proposing different solutions, interpreting data, and generalizing (Zwiers,
2008, p. 85-86).
Most of these were seen in the narratives with cause and effect being demonstrated
the most often, not surprisingly though since narratives are one way to discuss causal
relationships (Herman & Childs, 2003), a very common concept in the field of science.
Types of causal relationships will vary depending on culture and situation but because
narratives are based in culture, this grounding provides a base of background knowledge
students can use in constructing meaning (Graesser, et al., 1996 as cited in Hudson,
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2007). For example, when writing about what happened to the dinosaurs or other climate
changes, what made students sick, and what made one student choke on a piece of candy,
students relied on their own experience to construct meaning of cause and effect.
Especially exciting was when students used their writing to formulate hypothesis,
for example, when writing about why parts of a cheesecake were still soft when it came
out of the oven. Another example of scientific thinking demonstrated in the narratives
was when students supported claims with evidence. For example, one student made a
claim about the impending weather and supported it with details while another student
made a claim about why his twin friends looked they way they did and gave reasons for
the differences based on observations of the twins’ parents.
Finding 4 in itself is a rich description of how ESL students used academic
language to apply science concepts to their own lives. A few students admitted it was
difficult but that meant they were thinking and working at a deeper level. The narratives
certainly let me access areas of students’ understanding that I may not have been able to
get at through a more traditional means of assessment.
Finding 4
ESL students are able draw from their funds of knowledge to apply science
vocabulary and concepts when writing about their own life experiences. Surprising to me
was the fact that students had a relatively easy time thinking of ideas or situations to use
in their narratives. When they did ask for help they eventually arrived at the ideas
themselves with little guidance from me.
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As an extension of Moll and Greenberg’s (1990) earlier work, Moll et al. (1992)
use the phrase funds of knowledge to refer to the cultural bodies of knowledge and skills
developed in a family or community that are passed on from generation to generation and
the process of how that information is shared (p.133). Funds of knowledge draw from
the social networks and relationships that families or communities develop to manage
change or assist each other in difficult times by exchanging skills, knowledge, or other
resources. The teacher in these contexts might be a parent, a relative, or a neighbor. I
saw examples of teachers in a few narratives that discussed learning how to fix a car with
an older cousin and learning how to bake a cheesecake and take down and reattach
kitchen cabinets with a parent. Several students, from different cultures, wrote about
visiting museums with their parents. Extended family played a large part in several
narratives ranging from analyzing physical and personality traits in the genetics unit to
socializing with family, mentioned in the narratives of each cycle. A few narratives
detailed how extended family had helped with home repair or social events. Very
common was the theme of family, including extended family, as caretakers. Several
narratives mentioned students’ home countries. These examples demonstrate how home,
community, and family are such strong influences in ESL students’ lives and should
encourage teachers to strive to incorporate that into their classrooms (Moll, et al., 1992).
One student identified his role in the process of fixing up his new house as central
to the project, “It was right after we moved to our new house, which we made our home.
We had to hair [hire] a painter to pent the house and I centrally helped out.” He was
excited to tell me about this project and everything he had learned and done. Another
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student who had been failing classes and not doing homework for a couple years seemed
engaged in the narrative writing process possibly because he was writing about
something interesting to him and his own experience, even asking me for new vocabulary
to use in his narrative. This example supports the research of Moll and Greenburg (1990)
who claim that outside of school, in families or communities, student learning is
motivated by student questions and interests instead of dictated by a curriculum. If
teachers could tap into more situations like this where students feel confident and feel
they have something to contribute, students will be more engaged in the learning.
Finding 5
As a result of conducting this action research, they way I teach vocabulary has
become much more intentional. In one way or another I teach vocabulary every day so
this shift in the way I do it has greatly impacted my teaching practice as a whole. I spend
more time thinking through the words I use to define vocabulary words and concepts and
much more time thinking of examples that connect to students’ lives, their prior learning,
and their cultural and life experiences. Vocabulary planning needs to be much more
deliberate than simply pulling out words, and certainly more thoughtful than just focusing
on the bolded words in a text. One must consider potential of usage, utility across
content areas, and students’ background knowledge.
Throughout the five action research cycles, many students struggled because of
mistakes I made. I did not provide enough information in the student-friendly definitions
for some Tier 2 words, like basic, which require students to see words in multiple
contexts and are not as easily understood as some Tier 3 words which can be explained
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with limited information. I let polysemous sample sentences get recorded in students’
notes which then made their way into the narratives. Although I tried to redirect students,
most were reluctant to make changes in their writings. I did not provide students with
enough science-specific example sentences especially with Tier 2 words.
I originally thought it would be interesting to see if narratives were more effective
with comprehending Tier 2 or Tier 3 words. Since I had no formal process to designate
words to a specific tier, it became evident that I would not be able to use the data in the
way I had originally intended. Because I continually questioned my tier designations, I
decided that trying to measure the effectiveness of narratives with a specific tier of
vocabulary words was beyond the scope of this study. This could, however, be taken up
in further research if the process of assigning words to tiers is clearly defined.
Overall I learned that my students were more capable than I thought of tapping
into their life experiences and applying science vocabulary and content. I also learned
that I have to be extremely prepared, organized, and supplied with extensive examples
and ways to explain vocabulary words. When students used the exact wording of the
student-friendly definitions or the exact example sentences generated from our largegroup discussion in their narratives that told me that what gets recorded in their notes is
critical because they will refer to those notes and examples. In those instances it was
difficult to redirect but I made them generate their own sentence so I could check for
understanding. The more thorough I can be before teaching vocabulary, thinking through
possible misunderstandings for example, the better students will be able to understand
vocabulary words within the intended scientific meaning.
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Limitations
There were several limitations that impacted this study including researcher
subjectivity and the timing of cycle three. Even though I consulted with the science
teacher and asked students directly, meanings were sometimes still unclear in the
narratives and another researcher might have deemed some of what I marked correct as
incorrect and vice versa. For example, the word charge was used in a polysemous way
by six students, but all six definitions were somewhat related to the scientific meaning
given in class. Another researcher may have counted correct what I marked incorrect.
Another way subjectivity entered into the study was designating words as Tier 2
or Tier 3. Even as I was analyzing results I changed my mind. The designation does not
necessarily affect students’ understanding of the meanings of the words, but it could
affect the results of the percentages of Tier 2 and Tier 3 words used correctly so that is
why I did not use those results extensively in my analysis.
Another limitation was the timing of cycle three. Considering what Zwiers
(2008) writes about cognitive dissonance, students learning from getting things wrong or
being confronted with conflicting information, then I think I did this unit too early
because there was no support in science during the first writing of the narratives to help
clarify the content they were working on in my classroom. Since there was so much time
between when we covered the material in ESL class and when it was covered in science
class, I had students rewrite narratives, using their same ideas or writing something
completely new, to see if it would make a difference in their comprehension of the
vocabulary words after studying the digestive system in science class. I was surprised
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because I thought this content would be familiar or at least not as abstract as some other
units, but this cycle had the highest number of words not used. However, aside from
cycle four’s 79%, the Digestive System cycle had the highest number of words used
correctly at 78%. The high percentage of words used correctly in the second draft of
cycle three could be attributed to the fact that the second draft aligned more with what
was happening in science class at that time or the percentage could be high because it was
the second time we had covered that unit in my classroom.
Implications
It is evident that using personal narratives helps students think deeper about
science vocabulary and provides an alternative way to demonstrate scientific thinking
when applying science vocabulary and concepts to their own lives. This supports the
literature that claims to be most effective, science instruction and assessment should take
into account students’ prior knowledge and experience and the intellectual and cultural
resources they bring into the classroom (Gay, 2000; Luykx, et al., 2007). For various
reasons, teachers and schools rarely tap into the funds of knowledge of their students
(Moll, et al., 1992; Lee, 2005; Velez-Ibanez & Greenberg, 1992) but through my research
I found that by using their own experience in their narratives, students were able to
demonstrate a level of understanding that might not show up on another form of science
assessment. For that reason, science classroom teaching could benefit from further
exploring the use of narrative based on students’ cultural and life experience, a
suggestion supported by Project 2061 (AAAS, 1989) which recommends that one way
for teachers to engage students is to capitalize on students’ family and community
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resources outside of school. Not only are ESL students validated and engaged when the
view of science is expanded, other students more familiar with Western science could
also benefit by learning that there are alternate ways to understand the world around us
(Cobern & Loving, 2001).
Narrative writing is one alternative method of assessment that science teachers
could use more for both formative and summative assessments. In an educational
environment that encourages reading and writing across the curriculum, narrative writing
in science would enhance both science knowledge as well as English writing skills. Even
though it is not typical science writing it could provide science teachers a unique window
to student understanding to which they might not otherwise have access.
Before the action research started I asked the students two questions as an exitslip activity, 1. Do you consider yourself a scientist? and 2. How do you use or see
science in your everyday life? Three students said yes, they consider themselves
scientists because, “I like to figure things out” and “I use my mind.” Five students said
no, they do not consider themselves scientists citing reasons such as: “I sometimes don’t
get science,” “I’m bad at science,” or “I’m not interested in science.” When answering
how they use or see science everyday some of the answers were, “I observe objects,” and
“I measure at home.” At the end of the action research we talked about the answers on
their exit slips and I pointed out how much science they seemed to have already in their
own lives that they maybe did not even realize. Although it would be difficult to measure
a precise increase in confidence or interest, from my observations I saw students engaged
and participating both in writing the narratives in ESL class and raising their hands in
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science class. This has been a goal of the science community, to engage marginalized
students more in science (AAAS, 1989; Lee, 2005). One of my students told me that she
is passionate about science so I hope that passion, and the confidence and interest in
science she and the other students demonstrated during this project, carries over into their
high school and college science classes.
My research demonstrates why it is critical for ESL and mainstream teachers to
work together. I needed the content expertise of the science teacher and she benefitted
from my focus on language and cultural background of students. There needs to be more
collaboration between content and ESL teachers who can bring a lens on examining
cultural bias in examples and assist in bringing students’ funds of knowledge to the
surface. Sharing my list of vocabulary words and my students’ writing samples with the
science teacher allowed us to reflect on how students were processing information and if
we needed to revisit some topics.
After conducting this action research, I question if we are doing an adequate job
of meeting the needs of our low-to-high intermediate proficiency students. Although
narrative writing worked well with my mixed-level English proficiency group of
students, I was surprised at how some of my intermediate students, who are verbally
fluent for the most part, really struggled with applying the vocabulary and concepts on a
basic syntactical level. I could tell they had an understanding of the concepts, but could
not formulate sentences that expressed that understanding clearly. This gives us even
more cause to continue to focus on students’ academic English in addition to developing
teachers’ awareness of academic English across the content areas. Teachers also need to
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be aware that a student’s social English fluency may be masking a difficulty with
academic English so teachers might have to develop alternative methods of assessment to
check for understanding.
For my own learning, this project has made me more aware of the vocabulary I
choose and how I teach it. Selecting, presenting, and explaining vocabulary in a
meaningful way requires a lot of preparation and insight into what students already know
and how they might possibly interpret what is being presented and to do that, a teacher
must know her students well. Most middle school teachers do not get to spend three
years with their students like I do, but even though I have this time, the narratives still
gave me new insight into my students. They travel, something we have in common, they
fight with siblings, another commonality, they visit museums with their families; this
gives me a more complete picture of the student as a person, not just as a student.
Besides teaching vocabulary, this study has also given me more information on the
background experience ESL students bring to class. I plan on sharing this with the
science teachers in my school so that we can all engage students more in science
activities and learning. Science teachers often ask students to draw upon their own life
experiences during class discussions to generate examples of science in action so a record
of the situations written in the narratives can help science teachers prompt students if they
struggle to apply concepts to their own lives. Hopefully, tapping into students’
backgrounds will make science learning more engaging and meaningful to students. This
research has broadened and deepened my own teaching practice and I am eager to
continue developing myself in this area.
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Other teachers must do the same - have the wisdom to change teaching strategies,
attitudes, and explanations when the situation warrants. Students bring into the
classroom a variety of definitions and understandings of science and how it operates in
the world. Effective teaching will strive to uncover and tap into these understandings as
resources and bridges to connect ESL students to science content (Lee, 2005). For
example, making cheesecake with mom would fit in nicely to a lesson on chemical and
physical changes where we often use the example of baking cookies. This is a small
change that could engage students in the content but if teachers do not know about those
experiences, they can not incorporate them. If they do know, they have a quick and easy
way to engage students who may be on the periphery, this is part of instructional
congruence, but only one part. Teachers who sincerely want to know their students need
to be open to really knowing, acknowledging, and valuing who students are and not only
using that background in developing materials or examples, but fully incorporating
students’ culture and discourse into the classroom environment (Janzen, 2008).
Further Research
Several questions surfaced throughout the course of this research. Is narrative
writing more beneficial to prepare students for or discuss content in science class or is it
more effective as a summative science assessment that allows ESL students to
demonstrate understanding in an alternative way? Does writing narratives increase
scores on science tests or science class grades? Future research, especially given the
huge gap in empirical vocabulary studies with adolescents, could use large-scale control
groups to examine the effectiveness of narrative writing in a more quantitative manner.
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If I could extend this study, I would like to conduct a deeper ethnography of a few
students’ lives and cultures by visiting homes, interviewing families, and spending time
with students outside of the school environment. Many studies I read discussed discourse
patterns of various cultural groups and how they influence the classroom dynamic. I
would like to study this more in-depth in students’ home environments. I would have
liked to observe and document exactly how students learned while fixing cars and baking
cheesecake. Did students ask the adults questions and vice versa? Was there a lot of
explaining or was it more of a visual or kinesthetic learning environment? This would
lead to a more detailed description of how students from different cultural backgrounds
learn and if it is congruent with what is typically seen in mainstream classrooms across
the United States.
An ethnographic study would also more clearly articulate possible influences of
culture and how it may support or impede learning. Realizing that most cultural
influence remains unseen, only one incident during this project made me wonder if there
was something else going on to which I did not have access. Notions of health and how
to treat sickness vary from culture to culture. One student described how her mom made
her eat meat because she needed protein to get better from bacteria in her stomach.
Another student wrote, “The function of the ribosome was to make protein to make me
healthy” after getting bacteria from eating an ant. It would be interesting to know if any
cultural beliefs or practices were behind some of these thoughts. The role of culture and
language in teaching and learning provides an unlimited source of material to study in
order to enhance my teaching practice.

119

Another extension of this study would look at how writing personal narratives
affects progress in science class and scores on science tests. Does narrative writing
increase test scores in the science classroom? Is it the preteaching of vocabulary that
makes the greatest difference or the act of narrative writing or the combination of both?
Could narrative writing be beneficial in other content areas besides science? As the
action research cycles progressed, I was able to see more participation and confidence in
my students when they were in the mainstream science class and I am curious to know
how that translated into their science grades and test scores.
Conclusion
National studies as well as observations of my own ESL students in science class
show that ELLs need to be engaged more in science content. ESL students bring a
wealth of life experiences to the classroom and previous research along with the results of
this study demonstrate that if teachers can tap into that background knowledge more they
might see more participation and academic success for ESL students in science. Using
narrative writing is an instructionally congruent way to integrate students’ life
experiences and science content. Narrative writing provides students with more of a
voice to demonstrate their understanding of science concepts and vocabulary, exhibiting a
level of understanding and scientific thinking that may not be revealed in a traditional
science exam. If we can help ESL students access science content in alternative ways,
we can make science more meaningful and relevant to their lives and help them realize
the science knowledge and skills they already possess.
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