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• describing instructional practices in sci-
ence and language,

• describing effective teaching strategies,
• providing models for lesson and curricu-

lum development, and
• giving an overview of  standards devel-

opment and implementation.

Organization
The book is divided into four sections. 
• In Section I, Parallels in Language and 

Science Teaching, chapters provide an 
overview of  major themes, principles, 
and practices.

• In Section II, Strategies for Planning, 
Teaching, Assessing, and Extending 
Learning, chapters focus on practical 
suggestions for the classroom. 

• In Section III, Lessons for Science and 
Language Learning, chapters contain 
design ideas from language and science 
educators and exemplar lessons from 
teachers. 

• In Section IV, Contexts for Classroom 
Implementation, chapters contain an 
overview of  science and English pro-
ficiency standards, of  research and in-
structional practices, and ways to inte-
grate science, language, and literacy.

Science for English Language 
Learners is a resource for 
all teachers who work with 
linguistically and culturally 
diverse students. A collaborative 

effort between science and language 
educators, it provides a wealth of  
information on teaching science to English 
language learners (ELLs). We, as editors of  
the book, come from the very different, but 
complementary, fields of  English language 
teaching and science education. Sharing 
ideas has given us the opportunity to better 
understand the academic needs of  students, 
to develop new teaching strategies, and to 
integrate best practices for teaching from 
both fields. These are insights we hope to 
pass on to our readers. 

Purpose and Audience
Science for English Language Learners is for teach-
ers, prospective teachers, and teacher educators. 
Its purpose is to provide educators with a guide 
for teaching science to ELLs. We hope that, by 
using this book, educators will develop exper-
tise in teaching science content and processes, 
in language development and literacy, and in 
inquiry-based teaching while getting practical 
ideas for teaching. We provide information from 
both fields by

Introduction
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The reader can begin at any part of  the 
book. Readers looking for practical ideas 
for teaching and designing lessons may fo-
cus on sections II and III. Readers needing 
background in the fields of  science and ESL 
(English as a second language) should read 
sections I and IV. The book as a whole pro-
vides information on theory and practice 
that should be useful to all educators.

Overview of the Chapters
The book is written by teachers, adminis-
trators, and teacher trainers of  science and 
English. Each chapter is coauthored by sci-
ence and language educators who have done 
extensive work in their fields and who realize 
the importance of  interdisciplinary teaching. 
By pairing English and science educators as 
coauthors on chapters, we capitalize on the 
strengths from both fields and demonstrate 
the similarities in teaching methodologies 
that can be used to reach all students.

Section I: Parallels in Language and 
Science Teaching

Chapter 1
“Teaching English Through Science and 
Science Through English.” Ann Fathman 
and David Crowther give an overview of  
central themes that can guide and improve 
the teaching of  science to English language 
learners. 

Chapter 2
“Learners, Programs and Teaching Prac-
tices.” David Crowther, Joaquin Vilá, and 
Ann Fathman provide information on Eng-
lish language learners in our schools and the 

programs provided for them. They also give 
an overview of  science and language learn-
ing principles and how these translate into 
best practices.

Section II: Strategies for 
Planning, Teaching, Assessing, 
and Extending Learning

Chapter 3
“Planning Science and English Instruction.” 
Ann Baumgarten and Marie Bacher describe 
how to incorporate science, language arts, 
and ESL standards into the classroom. They 
offer practical suggestions on how to plan, 
organize, and implement activities based 
upon standards, teaching and learning strat-
egies, and student background.

Chapter 4
“Strategies for Teaching Science to English 
Learners.” Deborah Maatta, Fred Dobb, and 
Karen Ostlund discuss strategies teachers 
can use to help English language learners 
learn science while improving their speak-
ing, listening, reading, and writing skills in 
English.They present ideas on how to con-
nect with students, use collaborative learn-
ing, and develop language skills and process 
skills of  inquiry.

Chapter 5
“Strategies for Assessing Science and Lan-
guage Learning.” Anne Katz and Joanne 
Olson give an overview of  principles for as-
sessing language learners in science. They 
describe how to plan assessment, to use it in 
the classroom, and to provide feedback and 
improve learning. 

I n s t r o d u c t i o n
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Chapter 6
“Science Beyond Classroom Walls.’’ John 
Cannon, Judith Sweeney Lederman, Mon-
ica Colucci, and Miosotys Smith provide 
ideas on expanding learning beyond the 
classroom. They describe informal science 
learning experiences in museums, learning 
centers, and science centers. They discuss 
schoolwide experiences such as science fairs, 
festivals, and family science nights and then 
provide internet resources for science and 
language teachers.
 
Section III: Lessons for Science 
and Language Learning

Chapter 7
“Designing Lessons: Inquiry Approach to 
Science.” Using the Sheltered Instruction-
al Operation Protocol (SIOP) Model, Jana 
Eschevarria and Alan Colburn discuss sci-
ence inquiry, the SIOP Model, and how to 
blend the two for good science instruction. 
They finish with a conversation between a 
science educator and language expert who 
give their different perspectives on specific 
science lessons.

 
Chapter 8
“Lessons That Work: Science Lessons for 
English Learners.” Ann Fathman and Olga 
Amaral present formats for science lesson 
plans that incorporate inquiry and language 
and science objectives. Teachers from el-
ementary, middle, and secondary levels de-
scribe successful lessons, and the benefits of  
these lessons for English language learners 
are discussed. 

Section IV: Contexts for 
Classroom Implementation

Chapter 9
“Standards for Science and English Lan-
guage Proficiency.” Margo Gottlieb and 
Norman Lederman describe the develop-
ment of  the National Science Education 
Standards and English language proficiency 
standards. They then discuss new language 
proficiency standards that integrate science 
and other content area standards with lan-
guage standards and give implications for 
teaching.

Chapter 10
“Perspectives on Teaching and Integrat-
ing English as a Second Language and 
Science.”  Deborah Short and Marlene Thier 
briefly review the evolution of  ESL instruc-
tion and science education. They discuss cur-
rent promising practices that integrate ESL, 
literacy, and science. Finally, they highlight 
innovative programs in U.S. schools that of-
fer interventions that improve the science 
achievement of  English language learners.
 
Appendixes
The chapters are followed by appendixes 
that include web references for resources, a 
glossary of  science and language terms, and 
an overview of  safety issues for the science 
classroom.
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Teaching English 
Through Science and 
Science Through English
Ann K. Fathman and David T. Crowther

Eduardo came to the United States a little more than three years ago. 
He spoke little English. After a brief  time at an intake center, Edu-
ardo was sent into a regular sixth-grade classroom. He immediately 
found friends who spoke his native language and translated for him. 
After all, he was smart and had attended school in his native coun-

try—he just didn’t understand English. And he had a very supportive family who 
encouraged him to learn and be successful. 

 Fortunately for Eduardo, he was in classrooms in which 
teachers were trained in sheltered instruction, used cooperative learn-
ing strategies and lots of  hands-on instruction, accommodated dif-
ferent learning styles, and used assessment strategies that allowed him 
to demonstrate his knowledge of  a subject even with his limited com-
mand of  English. Over time, he became more comfortable in the wel-
coming environment provided by the teachers and began to understand 
the new language he was immersed in. 

 Eduardo was pulled out of  his regular classroom for Eng-
lish instruction during his first two years. By his third year, he had 
learned conversational English, could read and write basic English, and had begun 
to understand some of  the technical aspects of  academic English. He began to feel 
confident in his learning again. As Eduardo’s confidence increased, so did his skill. 
He needed less and less help from his English instructor. 

 When Eduardo reflects upon his experience in America, he fondly remem-
bers his science class where he worked with real wires, bulbs, and batteries as he 
constructed a simple circuit. He still is surprised at how this experience both fasci-
nated him and encouraged him. He was able to construct both science knowledge and 
English language that described what he was learning. He remembers that when the 
wires were put together in the right order with the battery and lightbulb, the bulb lit 
up and that made a “complete circuit.”  

Science for English Language Learners 3
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What better way to 
learn English than 
through the study 
of  science, and what 
better way to learn 

about science than experiencing it through 
language and literacy in and out of  the class-
room. Sutman, Allen, and Shoemaker (1986) 
observed in Learning English through Science 
that science and language link us to knowl-
edge of  the world and beyond, to under-
standing people, phenomena, and processes. 
But this understanding is difficult to obtain 
in our culture without developing proficien-
cy in the English language.

Eduardo’s experience in America de-
scribed in “Window Into the Classroom” is 
a success story. Through his experiences in 
school, he was able to succeed. He developed 
a love for science as he learned English. 

We hope this book will be a resource for 
all teachers who have a responsibility to teach 
science and wish to provide quality educa-
tion to linguistically and culturally diverse 
students such as Eduardo. We describe in-
structional practices and programs, standards 
and goals, teaching strategies, and program 
and lesson design. A number of  reoccurring 
themes emerge from these chapters that are 
worth noting. We list some of  these major 
themes and the chapters where they can be 
found to serve as a guide to the book. 

Connection Between Science 
and Language Development
Every science lesson is a language lesson. In-
quiry-based science has been found to have 
many benefits for students who are develop-
ing proficiency in English. By merging lan-
guage and science, teachers can help students 
learn both more effectively (see Chapter 4). 

Engaging in hands-on experiences in 
science provides opportunities to engage 
English language learner (ELL) students, 
but expressing an understanding of  sci-
ence concepts inherently requires the use of  
language, and science is language intensive. 
ELLs face two learning tasks: they need to 
understand the science content in the lesson 
and the language associated with that con-
tent (see Chapter 5).

Research suggests that science can en-
hance the language development of  children 
with limited English (see Chapter 10).

Addressing the Needs 
of Diverse Students
English language learners are diverse be-
cause they represent different cultures, but 
also different languages, educational and 
family backgrounds, and levels of  native and 
English language proficiency (see Chapter 2 
and Chapter 10). 

In the classroom that affirms linguistic 
diversity, teachers encourage ELLs to expand 

 He had greatly enjoyed the hands-on aspect of  the lesson, but was really 
amazed how he had naturally learned about circuits even when his English was 
very limited. That lesson not only began a lifetime interest in physics, but also taught 
him that he could learn and be successful in America, a place he now called home.    
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their primary language literacy skills, which 
affirms the value of  the student, deepens 
student understanding of  vocabulary, and 
strengthens literacy (see Chapter 4). 
 Teachers should be aware of  the diverse 
cultures and language abilities of  students 
when assessing what they know or have 
learned. Using multiple assessments, pro-
viding clear feedback, and setting achievable, 
yet challenging goals in science and English 
help students demonstrate their understand-
ing in a variety of  ways and monitor their 
own progress (see Chapter 5). 

The goal of  “learning for all students” is 
often compromised by cultural, societal, and 
language differences. The teacher’s role is to 
create a classroom environment wherein all 
students feel accepted, encouraged, and em-
powered to participate actively in learning 
(see Chapter 7).

Because students come from diverse 
backgrounds, it may be necessary for teach-
ers to build the skills needed to perform 
inquiry-based science activities. Scaffolded 
inquiry can provide essential support as stu-
dents construct the skills and knowledge 
needed to build science literacy. Students 
can pass through a “continuum of  inquiry” 
(direct, guided, full) to learn skills neces-
sary to engage in inquiry (see Chapter 4 and 
Chapter 7).

Lessons should provide opportunities 
for guided support from the teacher and help 
from peers so that all students can partici-
pate in activities, irrespective of  their level 
of  English proficiency (see Chapter 8).

Impact of Standards on Teaching
Implementing standards involves a dynamic 
interaction between content standards, lan-

guage and literacy standards, and the abili-
ties and needs of  students (see Chapter 3).

Standards serve as an excellent starting 
point for designing units and assessments 
because standards can be used to organize a 
unit around big ideas students are to learn, 
not isolated facts (see Chapter 4).

Effective lessons include objectives 
based upon language standards that are 
designed to work harmoniously with the 
science content standards to introduce stu-
dents to aspects of  English language de-
velopment while they study science content 
(see Chapter 8).

Educational reform with a focus on 
standards has had an impact on all teaching.  
“Science for all” and “science for inquiry” are 
at the center of  science reform efforts. All 
students should learn how to do inquiry as 
well as learn the traditional science content 
(see Chapter 9). 

ESL standards have focused attention 
on English language learners and show 
how teachers can help these students be 
successful in mainstream classes. Language 
standards are being integrated with content 
standards so that teachers can blend science 
and language with an integrated approach. 
Together, English language proficiency and 
science standards provide a platform for the 
vision of  how ELLs can successfully access 
the science curriculum (see Chapter 9).

Similarities in Science and 
Language Learning Processes
Learning science and a language are cogni-
tive processes that support each other. The 
science process skills—including observing, 
predicting, communicating, classifying, and 
analyzing—are almost the same as language 

Science for English Language Learners 5



National Science Teachers Association6

C h a p t e r  1

learning skills—seeking information, com-
paring, ordering, synthesizing, and evaluat-
ing. These skills are truly the key to inte-
grating content instruction with language 
acquisition (see Chapter 3).

As a teacher helps students develop the 
science process skills of  inquiry, language 
process skills or language learning strate-
gies are simultaneously being developed (see 
Chapter 4).

Two fundamental characteristics of  the 
learning process, transfer and language de-
pendence, frame our understanding of  critical 
issues in teaching and assessing English learn-
ers in the science classroom (see Chapter 5).

In the classroom, science and language are 
interdependent, in part because each is based on 
process skills that are mirrored in each other. 
Both science and English instruction focus on 
skills such as noting details, predicting, distin-
guishing fact from opinion, and linking words 
with precise meanings (see Chapter 10).

Overlap of Best Practices
Core curriculum principles for learning and 
teaching science are similar to those for lan-
guage. There is overlap of  best practices that 
recommend the use of  meaningful activities 
encouraging hands-on, active, cooperative 
participation, with connections to the expe-
riential world (see Chapter 2). 

Teaching strategies that help students 
learn English and science simultaneously 
should be used. These include strategies re-
lated to connections with students, teacher 
talk, student talk, vocabulary, reading, and 
writing skill development (see Chapter 4). 

Extending learning beyond the class-
room and involving family and commu-
nity are common goals of  both science and 

language teaching. These can be achieved 
through activities such as off-campus visits, 
science fairs, family science nights, and the 
use of  technology (see Chapter 6).

Inquiry-based science lessons encourage 
English language learners to use academic 
English by interacting with peers, which 
makes the lessons especially effective for lan-
guage development. The eight components 
of  the SIOP (sheltered instruction observa-
tion protocol) approach reflect what we know 
about effective science teaching and about 
high-quality instruction for English learners 
(see Chapter 7).

Good science and language instruction 
emphasize the teaching of  process skills and 
learning strategies to help students access, 
analyze, and retain information. Clear objec-
tives for both science and language stated 
in terms of  what students should be able to 
do should be a part of  all lessons. The goals 
are similar—getting students to think about 
and understand new concepts and ideas in 
meaningful ways (see Chapter 7). 

Teachers should learn how to scaffold, 
not only for language, but also for scientific 
inquiry. Guided inquiry allows students to 
become engaged, use information to reason 
through a scientific issue, master concepts, 
and design their own projects. By embed-
ding inquiry and sequencing investigations, 
goals for science and literacy can be attained 
(see Chapter 10).

Importance of Collaboration
Science and language concepts can be taught 
simultaneously through practices related to 
each field. Science and language teachers must 
plan and work together to serve the needs of  
English language learners (see Chapter 2).
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Input from both science and language 
teachers in creating lessons can ensure that 
components are included that encourage sci-
ence inquiry while at the same time building 
background, providing practice, emphasiz-
ing vocabulary, reviewing, and providing as-
sessment for learners at all proficiency levels 
(see Chapter 7).

Collaboration among teachers of  ELLs 
is key to ensuring an integrated approach. 
Joint time for planning is essential for teach-
ers to develop standards-based teaching and 
assessment activities (see Chapter 9). 

A relatively new trend is the coteaching 
model with which an ESL teacher spends 
part of  the day in the regular classroom 
coteaching with the grade-level teacher (see 
Chapter 10). 

 
Need for Professional 
Development
Teachers need to develop expertise in teach-
ing science content and processes as well 
as in teaching language and literacy (see 
Chapter 2). The need for teacher expertise 
in English language development is imme-
diate and widespread (see Chapter 3). With 
a focus on high-stakes assessment, teachers 
must have training in how to create a coher-
ent plan to document students’ understand-
ing and skills in language and science (see 
Chapter 5). 

Current practice favors content-based 
program models, but preservice teacher 
education has not kept pace for elementary 
and secondary teachers. Most states do not 
require teacher candidates to take courses 
in ESL methods or sheltered instruction 
techniques. There is a continuing need for 
professional development of  teachers (see 

Chapter 10). 
Science, when done properly and with-

in the constraints of  the discipline, truly 
supersedes physical and political boundar-
ies. Both science and language have global 
and personal applications and help students 
learn about the world around them. In the 
classroom, the worlds of  science and lan-
guage coincide and can enhance and extend 
each other as is evident in the pages of  this 
book. 
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