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Scientifically Based Research
in Gateway to Science

The National Center for Educational Statistics (NCES) states that
between 1979 and 2004 the number of students aged 5 to 7 who
are English Language Learners (ELLs) grew from 3.8 million to 9.9
million, or from 9% to 19% of all school aged children (2006a).
Over the same 25 year period the school aged population (ages 5
to 17) increased 18%; however, the ELL student population grew
162%. The number of school-age children who spoke English
with difficulty also increased from 1.3 million to 2.8 million (or
5 percent) over the same time period. In the 2003-2004 school
year, English language services were provided to 3.8 million
students representing 11% of all students (NCES 2006b). At the
same time, state and federal legislation require schools to ensure
that all students meet grade-level content standards and to place
ELLs in mainstream classes on very short timelines. The content,
instructional design, and accompanying ancillary materials for
Gateway to Science are designed to help schools and teachers reach
this growing population.

Standards-Based Content

In order to ensure learners achieve grade-level science standards
and to prepare them for mainstream classes and textbooks,
Gateway to Science is based upon the National Science Education
Standards and is compatible with science standards for ELLs
issued by TESOL and by the WIDA Consortium.

Research-Based Instructional Design

The instructional design of Gateway to Science is based upon the
most recent scientifically based research, as well as time-tested
strategies and methods for teaching and learning content and
language. These are outlined below.

Content-Matter Learning

Schleppegrell (2004) identifies the challenges ELLs experience
when facing science content. Volumes such as Echevarria, Vogt, &
Short (2004), Reiss (2005), and Ulh Chamot & O'Malley (1994)
summarize copious scientifically based research that supports the
scaffolding and language development approach used in Gateway
to Science. Gateway to Science, therefore, is fully compatible with
approaches such as SIOP (Sheltered Instruction Observation
Protocol) and CALLA (Cognitive Academic Language Learning
Approach). Studies such as Fathman & Crowther (2006) and Carr,
Sexton & Lagunoff (2006) present extensive scientifically based
research specifically related to science for ELLs. These studies
demonstrate that for students to be able to read and comprehend
content science, they need activation of prior knowledge (see

the Focus Question at the beginning of each lesson and the
Teacher Edition); development of content vocabulary (see the
first two pages of each lesson) and academic vocabulary (see the
Academic Vocabulary section in each lesson); development of
graphic literacy (see the numerous charts, tables and graphs in the
Science Skills section in each lesson), hands-on active learning
techniques (see the lab in each Workbook lesson and the activities
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in the Teacher Edition); and a variety of means to build and check
comprehension (see the Check Your Understanding sections in
each lesson) found in Gateway to Science.

Vocabulary Development

Numerous studies detail the importance of vocabulary in reading
and success in school, and provide research-based evidence in
support of the use of the visual approach employed in Gateway to
Science to develop learners’ vocabulary. Carlo, et al. (2004) and
Blachowicz & Fischer (2000) make clear cases for the relationship
between vocabulary development and reading success. Kinsella
(2004) strongly recommends the practice of developing key
vocabulary prior to reading, and calls this process “frontloading
or “preloading” vocabulary. Blachowicz & Fischer (2000),
Decarrico (2001) and Stockdale (2004) all provide evidence in
support of the approach in Gateway to Science of presenting both
labeled pictures as well as illustrations of concepts accompanied
by prose explanation of them, so that students can learn both
the meaning of the new terms and how they are used in context
(see the vocabulary list, illustrations, and Vocabulary in Context
sections in the first two pages of each lesson).

”

Carlo, et al. (2004) provides empirical evidence that ELLs reading
comprehension benefits from systematic instruction in the
vocabulary and vocabulary-related skills (deriving meaning from
context, using word parts) presented in Gateway to Science (see the
Word Study sections in each lesson). Volumes such as Marzano

& Pickering (2005) and studies such as Coxhead (2000) stress
the importance of developing students’ academic vocabulary and
provide criteria on selecting appropriate lexical items (see the
Academic Vocabulary section in each lesson).

Nation (2001) and Nation (2005) give support for the variety of
vocabulary development activities included in the Teacher Edition
and Workbook.

Best Practices in Teaching English Language
Learners

Gateway to Science is compatible with Best Practices for Teaching
ELLs recommended in studies such as Echevarria, Vogt, & Short
(2004), Fathman & Crowther (2006), Carr, Sexton & Lagunoff
(2006), Crowther, Robinson, Edmondson (in press), Douglas,
Klentschy, Watts and Binder (2006). These best practices include:

® Providing clear science and language objectives (see the Teacher
Edition).

® Building on students’ prior knowledge (see the Focus Question
in each lesson and the Set the Stage activity in the Teacher
Edition).

® Using hands-on inquiry and activities (see the Research and
Inquiry questions in each lesson, the labs in each Workbook
lesson).

® [ntroducing key vocabulary in context (see the Vocabulary in
Context section in each lesson).

® Providing scaffolding for learning complex content and
vocabulary (see the progression from vocabulary in the first two
pages in each lesson to the concepts in the second two pages in
each lesson).



