
“There are no books, written collaboratively by science and language experts, which 
provide background and practical strategies to educators who teach science to English 
learners. This book is desperately needed to fill a void in science education and  
content-area language teaching.”—Editors Ann Fathman and David Crowther

If you work with linguistically and culturally diverse students, you and your students will  
benefit from the foundation this book provides for teaching both science and language. Science for 
English Language Learners brings you best practices from the different but complementary fields 
of science education and English language teaching, integrating the two. 

The book is designed so you can easily dip in and out of the topics you want. It’s organized  
into four sections: 

1	 Principles and practices that science and English teaching share.
2	 Classroom strategies for planning, teaching, assessing, and extending learning. 
3	 How to design lessons and model lessons for K–12 students. 
4	 Context and research, including an overview of science and English-as-a-second-

language standards; instructional practices; and ways to integrate science, 
language, and literacy.

Each of the 10 chapters is coauthored by experienced science and language educators who 
coordinate their approaches to teaching English language learners. By capitalizing on strengths 
from both fields, Science for English Language Learners will help you reach all students.
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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

Science for English Language Learners xiii

Copyright © 2006 NSTA. All rights reserved. For more information, go to www.nsta.org/permissions.



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 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.

I n t r o d u c t i o n
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boro, Vermont, she teaches courses in cur-
riculum, assessment, and evaluation. She has 
also worked as a teacher educator in Brazil, 
Egypt, and Ukraine. She led the TESOL-
sponsored team that developed assessment 

guidelines for the preK–12 ESL Standards, 
and her most recent publications focus on 
standards-based assessment systems. She 
currently serves on the TESOL committee 
revising student standards. In her work, she 
promotes linkages between research and the 
classroom to support student learning and 
teacher development.

Judith Sweeney Lederman___________________

Judith Sweeney Lederman is the director 
of  Teacher Education in the Department 
of  Mathematics and Science Education at 
Illinois Institute of  Technology. Her expe-
rience with informal education includes her 
work as curator of  education at the Mu-
seum of  Natural History and Planetarium 
in Providence, Rhode Island. She regularly 
presents nationally and internationally on 
the teaching and learning of  science in both 
formal and informal settings. In addition to 
numerous book chapters, she has recently 
published an elementary science teaching 
methods text and is currently writing a 
secondary methods text and two books on 
the nature of  science. She has served on the 
boards of  directors of  NSTA and CESI and 
is president of  CESI.

Norman G. Lederman______________________

Norman G. Lederman is chair and profes-
sor of  mathematics and science education 
at the Illinois Institute of  Technology. 
He received a PhD in Science Education 
and has MS degrees in both biology and 
secondary education. Prior to his 20-plus 
years in science education, he was a high 
school teacher of  biology and chemistry 
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for 10 years. He is internationally known 
for his research and scholarship on the de-
velopment of  students’ and teachers’ con-
ceptions of  the nature of  science and sci-
entific inquiry. He has been author or edi-
tor of  10 books, written 15 book chapters, 
published more than 150 articles in profes-
sional journals, and made more than 500 
presentations at professional conferences 
around the world. He is a former president 
of  the National Association for Research 
in Science Teaching (NARST) and the As-
sociation for the Education of  Teachers in 
Science (AETS). He has also served as di-
rector of  teacher education for NSTA and 
has served on the boards of  directors of  
NSTA, AETS, NARST, and the School Sci-
ence and Mathematics Association.

Deborah Maatta___________________________

Deborah Maatta is a project coordina-
tor with the District of  Columbia Public 
Schools Office of  Bilingual Education. She 
began teaching English as a foreign lan-
guage in West Africa where she also worked 
as a technical trainer for the U.S. Peace 
Corps. She went on to teach content-based 
ESL at Lincoln Multicultural Middle School 
in the District of  Columbia. She coordinated 
the “Hands-On Science Program,” a Title 
III project designed to improve science edu-
cation for middle school level ESL students 
in the District of  Columbia Public Schools. 
She currently manages a Title III Teachers 
and Personnel grant and a Refugee Children 
School Impact Grant. She received an MA in 
Education from American University.

Joanne K. Olson_ __________________________

Joanne K. Olson is an assistant professor in the 
Center for Excellence in Science and Math-
ematics Education at Iowa State University. 
She received a PhD in Science Education in 
1999 from the University of  Southern Cali-
fornia. She earned a master’s degree in edu-
cation in 1993 from the Claremont Graduate 
University and received a bachelor’s degree 
in liberal studies with a concentration in 
science from California State Polytechnic 
University, Pomona, in 1991. Her research 
interests focus on science teacher prepara-
tion and cognitive issues in the learning of  
science, including the role of  the nature of  
science. She was an elementary and middle 
school science teacher in South Central Los 
Angeles before moving to Iowa. Current-
ly, she coordinates the elementary science 
methods courses at Iowa State University, 
and co-directs the master’s of  arts in teach-
ing program in Science Education.

Karen Ostlund_ ___________________________

Karen Ostlund is professor and director of  
The Center for Science Education at the Uni-
versity of  Texas, Austin. Her many honors 
include the NSTA Distinguished Teaching 
Award and Alpha Chi Favorite Professor at 
Southwest Texas State University, 1996. She 
is a past president of  CESI and has served 
on the NSTA board of  directors. Among 
her many publications are Rising to the Chal-
lenge of  the National Science Education Stan-
dards: The Process of  Science Inquiry, Primary 
Grades and Grades 5–8, in two volumes (with 
S. Mercier), and Science Process Skills: Assess-
ing Hands-On Student Performance. She has 
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authored numerous invited chapters, journal 
articles, and specialty publications. She has 
been a major contributor to several science 
textbook series for use at the elementary 
and middle levels. She has presented at more 
than 100 workshops across the country.

Deborah J. Short___________________________

Deborah J. Short, PhD, is director of  the 
Language Education and Academic Devel-
opment division at the Center for Applied 
Linguistics in Washington, DC, and co- 
developer of  the SIOP Model for sheltered 
instruction. She was coprincipal investiga-
tor for a research study on the effects of  
sheltered instruction on English language 
learner achievement and directed the na-
tional English as a Second Language Stan-
dards and Assessment project for TESOL. 
She currently directs a study on secondary 
English language learners funded by the 
Carnegie Corporation and the Rockefeller 
Foundation and is a senior researcher on 
a U.S. Department of  Education evalu-
ation study of  programs for students in 
grades K–3. She has extensive experience 
in school-based research on the integration 
of  language and content instruction and on 
programs for English language learners. 
She regularly provides professional develop-
ment to teachers around the United States 
and abroad. She develops curricula and in-
structional materials for students and has 
authored or coauthored numerous publica-
tions, including two ESL series, High Point 
and Avenues, from Hampton-Brown. She has 
taught English as a second or foreign lan-
guage in New York, California, Virginia, and 

the Democratic Republic of  Congo.

Miosotys S. Smith__________________________

Miosotys S. Smith was born in Cuba where 
she spent the first 15 years of  her life, after 
which she immigrated with her family to the 
United States where she continued her educa-
tion. She completed her undergraduate stud-
ies at St. Thomas of  Villanova University in 
psychology, received her teaching certifica-
tion at Florida International University, and 
earned a master’s degree in early childhood 
education from Nova Southeastern Univer-
sity. During her 17 years of  teaching, she 
has taught grades prekindergarten through 
five, and had the opportunity to work closely 
with ELL students and interact with their 
families. She is certified in gifted education 
and has been teaching gifted children for 
the past eight years. In order to encourage 
parental involvement, she has developed 
and implemented numerous workshops for 
parents in the areas of  reading and prob-
lem solving. She also has sponsored and led 
schoolwide programs and competitions such 
as science fairs and spelling bees, oratorical 
and book-writing contests, Odyssey of  the 
Mind, and Math Bowl. 

Marlene Thier_____________________________

Marlene Thier is a veteran of  the classroom, 
a science materials developer, a teacher 
educator, and a leader in the movement to 
link science and literacy education. She has 
made presentations on the subject at confer-
ences from California to South Africa and 
has worked closely with the New York City 
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schools to implement a program based on 
her concepts. She is codeveloper and teacher 
education coordinator for the Science Edu-
cation for Public Understanding Program 
(SEPUP) at the Lawrence Hall of  Science 
on the Berkeley campus of  the University 
of  California. She is also cocreator of  more 
than a dozen other inquiry-based science 
courses and modules for SEPUP. Marlene is 
a coordinator of  SEPUP’s Elementary Sci-
ence Teacher Leadership program, funded by 
EXXON/Mobil, which develops workshops 
and printed materials to help preservice and 
inservice educators teach science more effec-
tively. She has worked as a coauthor on the 
program’s 10 guidebooks on subjects such 
as curriculum integration and combining 
math and science. 

Joaquin S. Vilá_ ___________________________

Joaquin S. Vilá, PhD, is a native of  Puerto 
Rico where he completed his BA in English 
with an emphasis in linguistics and second-
ary English education. Upon graduation, he 
taught ESL in grades 7–12 in both public and 
private schools. He received both an MA and 

a PhD in Linguistics from Michigan State 
University. He has been involved in higher 
education for close to 20 years in the devel-
opment, implementation, and administra-
tion of  ESL teacher-preparation programs 
and intensive English language programs. 
His professional pursuits also involve devel-
opment of  inservice training opportunities 
for school personnel in the areas of  read-
ing, assessment, and content-area instruc-
tion for ESL learners. His current research 
interests include content-literacy develop-
ment for ESL learners, ESL assessment, and 
professional development for school person-
nel. He is currently associate professor and 
ESOL adviser with the English Department 
at Salisbury University in Maryland where 
he is actively engaged in teaching graduate 
and undergraduate level courses as part 
of  TESOL programs, supervising TESOL 
interns, collaborating in professional de-
velopment projects, participating in TES-
OL/National Council for Accreditation of  
Teachers professional program reviews, 
and advising students about the rewards 
and challenges of  a teaching profession.
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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.”  

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 

 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 

 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 
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