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Overview

•
 

Project located in middle schools in 
south Texas 

•
 

Most students are language minority 
and Spanish is their first language

•
 

District in which there are high levels of 
poverty

•
 

Two year study
•

 
Major strand of the National Research and 
Development Center on English-language 
Learners—CREATE
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Overview

•
 

QuEST
 

integrates
–

 
Science

•

 

NSF model of science instruction that includes 
engagement, exploration, explanation, elaboration, and 
evaluation

–
 

Activities to build language and literacy 
development, including writing

•

 

Methods based on findings from the National Literacy 
Panel on Language Minority Children and Youth

–
 

Motivation
•

 

Methods based on work by John Guthrie
–

 
Ongoing assessment

–
 

Professional development and mentoring



Year One

– 10 sixth grade science teachers in five middle 
schools

– Approximately 1,000 students involved in the 
study 

– Within teacher, 2 science sections were 
randomly assigned to QuEST and 2 were 
randomly assigned to the regular curriculum 
(Prentice Hall)

– Curriculum for all sections: two six-week units 
focused on Living Systems and Environment; 
material aligned with state and district 
standards
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Year One

•
 

Curriculum-based measures of science knowledge and 
vocabulary constructed for each science unit
–

 
Each test consisted of 30 items

–

 
Scores were summed across the assessments for the two 
different units to create a composite measure of science 
knowledge and a composite measure of vocabulary, each 
administered pre-

 
and post-instruction 

•
 

Treatment effects were tested separately for science 
knowledge and vocabulary using analysis of covariance, 
with the analogous pre-test serving as the covariate
–

 
Analyses included fixed effects of treatment assignment 
and the covariate, and random effects for section and 
teacher 

–

 
Treatment effects were tested at the level of the section
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Year One

•
 

Results indicated students in the treatment 
sections outperformed students in control 
sections on growth in vocabulary and in 
science knowledge 

•
 

Examination of variance components 
showed significant variability across 
teachers and sections in the performance 
of students in both treatment and control 
sections



Sample Size Table
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Teacher
Control Treatment

Section 1 Section 2 Section 1 Section 2

ELT00001 32 29 22 25

ELT00002 34 26 25 22

ELT00003 30 27 28 29

ELT00004 16 22 27 19

ELT00005 20 16 17 22

ELT00006 18 25 15 19

ELT00007 18 18 12 15

ELT00008 13 23 21 18

ELT00009 27 23 22 25

ELT00010 25 28 23 23



Year One Results Table
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Measure Group
Pre Test Post Test Adjusted Post

Mean s.d Mean s.d. Mean S.E.

Vocabulary
Treatment 10.9 11.5 18.8 16.2 19.6 0.83

Control 12.2 11.9 15.5 14.6 15.4 0.65

Science
Treatment 8.5 3.9 12.7 6.7 13.04 0.76

Control 8.9 4.3 12.1 6.4 12.08 0.83

Science p<.054; Vocabulary p<.0001
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QuEST
 

Curriculum Cycle: Year One

•
 

Days 1-4
–

 
Engagement (warm-up)

–
 

Exploration, Explanation, Elaboration
• Hands-on science activity days 1, 2, and 3
• Guided reading days 1 and 3
• Language arts day 4

–
 

Wrap up 
•

 
Day 5
–

 
Evaluation (Week 1, vocabulary; Week 2, 
science)



Introduction: Teacher Guide
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Introduction: Teacher Guide



Application and Wrap-Up: Teacher Guide
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Application: Student Guide



Application: Student Guide
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Application and Wrap-up: Student Guide
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Activities to Build Academic Language in the 
Context of Science Instruction

• Guided Reading
• Writing
• Word-learning strategies

– Cognates
– Base words
– Word roots

• Academic and technical vocabulary
– Glossaries and assessments

• Cooperative group work and partner work
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Guided Reading: Teacher Guide

A cell membrane is usually permeable to substances such as oxygen, water, and 
carbon dioxide.  On the other hand, the cell membrane is usually not 
permeable to some large molecules and salts.  Substances that can move into 
and out of a cell do so by one of three methods: diffusion, osmosis, or active 
transport. 
 
A 3: Name some things that can easily permeate the cell membrane.   
(Oxygen, water, and carbon dioxide can permeate the cell membrane.)  
 
O: Name some things that cannot easily permeate the cell membrane.   
(Large molecules and salts cannot permeate the cell membrane.) 
 
Have students answer Key Question #1 in their student charts.   
 
Key Question 1: How does the structure of the cell membrane relate to its 
function? 
(The cell membrane is structured so that substances can only move into and out 
of a cell by either diffusion, osmosis, or active transport.  The cell membrane’s 
structure does not allow all substances to pass through it.) 
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Writing: Student Guide



Writing: Student Guide
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Writing: Student Guide
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Word Learning Strategy: Student Guide

 

 

Student Chart 6.4B 
Work with a partner to find all the cognates in the paragraph. There are 
nine more. 
 

The Chemicals of Life The cells of all living things are composed of chemical substances.  
The most abundant chemical substance in cells is water.  Other chemical substances called 
carbohydrates (kar boh HY draytz) are a cell’s main energy source.  Two other chemical 
substances, proteins (PRO teenz) and lipids (LIP idz), are the building materials of cells, 
much like wood and bricks are the building materials of houses.  Finally, nucleic (noo KLEE 
ik) acids are the genetic material—the chemical instructions that direct the cell’s activities.  

 

Student Chart 6.4A 
Warm-Up 
 
 
 
 

English Word English Meaning Spanish Word Spanish Meaning 

Necessary 
 
 
 

Necesario 
 
 
 

Flexible  Flexible 
 
 

Pie  Pie  
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Word Learning Strategy: Student Guide

 

Student Chart 7.4B 
 

Spanish 
 

English Cognate 
Letter(s) in Spanish, 

not in English 

sustancias substances  

químicas [chemicals]  

célula [cells]  

compuestas [composed]  

abundante [abundant]  

energía [energy]  

carbohidratos [carbohydrares]  

proteínas [proteins]  

lípidos [lipids]  

materiales [materials]  

finalmente [finally]  

ácidos acids  

nucleicos [nucleic]  

genético [genetic]  

instrucciones [instructions]  

dirigen [direct]  

actividades [activities]  
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Word-learning Strategy: Student Guide

 

 

Student Chart 7.4C  Identification of Sound Differences  
Using the ELMO, show students the following Likert Scale.  Explain 
to students that some of the cognates sound more alike than others. 
Direct students to identify how alike or not alike the sets of cognates 
sound on a scale of 1 to 4. 

Sounds completely 
different 

Sounds slightly 
different 

Sounds similar 
Sounds exactly 

alike 

1 2 3 4 

substances /   substancias 

1 2 3 4 

chemical /  químicas 

1 2 3 4 

cell /  célula 

1 2 3 4 

compose /  compuestas 

1 2 3 4 

abundant /  abundante 

1 2 3 4 

energy /  energía 

1 2 3 4 

protiens /  proteínas 

1 2 3 4 

carbohydrates /   carbohidratos 

1 2 3 4 

lipids /  lípidos 

1 2 3 4 

materiales /  materials 

1 2 3 4 
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Selection of Vocabulary

• Choose the highest frequency words 
indicated by the Academic Word List
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Academic Glossary



Academic Glossary
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Technical Glossary



Technical Glossary
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Vocabulary Assessment
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QuEST: Year One Summary

•
 

Successful elements: focus on district and state 
standards; strong science expertise involved in 
development; hands-on activities aligned with text-book 
content; exposure of all students to grade-level text with 
scaffolding; partner work; extensive professional 
development

•
 

Lessons learned: need for more professional 
development with on-going mentoring; importance of 
partner training; need for more integration of science text 
and hands-on activities; importance of writing associated 
with reading; context matters (classmates, district 
capacity)

•
 

Teacher overall rating of curriculum at 9.2 on a 10 point 
scale, with guided reading rated as the weakest element
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QuEST: Year Two

•
 

January –
 

May (including testing)
•

 
Sample
–

 
15 6th

 
grade science classrooms

–
 

7 middle schools 
•

 
Same design
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QuEST: Year Two

•
 

Modifications to the curriculum
–

 
More professional development

–
 

More explicit use of a 5-E model consistent with 
district curricular model
• Engagement
• Exploration, Explanation, Elaboration
• Evaluation

–
 

Integration of guided reading with hands-on 
activities

–
 

Partner work instead of cooperative groups
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QuEST: Year Two

•
 

Modifications to the curriculum
–

 
Posting of language and science objectives

–
 

Additional methods to develop vocabulary and 
comprehension
• Illustrations added for ‘technical’

 
words 

• Direct instruction of language used in science 
assessments

• Concept maps
• Vocabulary review
• Comprehension strategies added to guided reading

–

 

Question generation
–

 

Summarization
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Language and Science Objectives
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Glossary
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Glossary
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Word Learning Strategies
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Teacher Concept Map

 

Teacher Chart 12.4C1 
Concept Map Practice 
 
Title:  Cell processes 
Word Bank:  CHLORPLASTS, OTHER ORGANISMS, 
PHOTOSYNTHESIS, OXYGEN, CARBON DIOXIDE, WATER 
 
Use the word bank above to fill in Energy concept map below.  
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Student Concept Map

 

Student Chart 12.4C1 
Concept Map Practice 
 
Title:  Cell processes 
Word Bank:  CHLORPLASTS, OTHER ORGANISMS, PHOTOSYNTHESIS, 
OXYGEN, CARBON DIOXIDE, WATER 
 
Use the word bank above to fill in Energy concept map below.  
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Teacher Review Cards

ENGULF 
 

 
 

To engulf is to cover or swallow up or surround someone or something. 
 
En español “engulf” quiere decir cubrir, envolver o rodear algo o a alguien.  
 
Flood waters engulf the house. 
 
Teacher: Can you think of a city where many houses were engulfed by a flood?  
 
Student: A city where many houses were engulfed by a flood is: ______________.  
 



Comprehension Strategies
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Overarching Theme: Differentiation and 
Scaffolding

• Differentiation
– Use of same activity in different ways (concept map example)
– Partnering with high and low proficient students working 

together, while teacher pulls group of struggling learners
– Use of on-level supplementary materials for students who are 

more advanced

• Scaffolding
– Guided reading where teacher reads the text
– Lots of teacher modeling (e.g., discussion then writing)
– Clear written instructions; written examples of what students 

have to produce
– Hands-on activities and visuals prior to reading the text
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Additional Resources

•
 

www.cal.org
•

 
National Literacy Panel
–

 

August, D. & Shanahan, T.  (2007). Developing literacy in 
second-language learners. Mahway, NJ: Lawrence Erlbaum 
Associates.

–

 

August, D. & Shanahan, T. (2008). Developing reading and 
writing in second-language learners. Routledge, IRA, and 
CAL

•
 

Acquiring Literacy in English
•

 
Center for Research on the Educational 
Achievement and Teaching of English Language 
Learners (CREATE)

•
 

Optimizing Outcomes for English Language 
Learners: Project SAILL 

•
 

Testing and Assessment: Diagnostic Assessment of 
Reading Comprehension (DARC)

http://www.cal.org/
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About CREATE

CREATE is a National Research and Development Center funded through 
the National Center for Education Research (NCER), Institute of 
Education Sciences (IES), U.S. Department of Education. It addresses 
specific challenges in the education of English language learners in the 
middle grades (Grades 4-8) 

CREATE is a partnership of researchers from several institutions:
Texas Institute for Measurement, Evaluation, and Statistics, University of 

Houston 
David J. Francis, Coleen D. Carlson

California State University at Long Beach 
Jana Echevarria,Catherine Richards 

Center for Applied Linguistics 
Diane August,Deborah Short

Harvard University 
Catherine Snow

University of California-Berkeley 
Elfrieda Hiebert

Vaughn Gross Center, University of Texas at Austin 
Sharon Vaughn, Sylvia Linan-Thompson

http://www.tlc2.uh.edu/times/Research/Active/National_Research_and_Development_Center_for_English_Language_Learners
http://www.tlc2.uh.edu/times/Research/Active/National_Research_and_Development_Center_for_English_Language_Learners
http://www.csulb.edu/
http://www.cal.org/projects/create.html
http://www.gse.harvard.edu/
http://www.berkeley.edu/
http://www.texasreading.org/utcrla/
http://www.tlc2.uh.edu/times/Research/Active/National_Research_and_Development_Center_for_English_Language_Learners
http://www.csulb.edu/
http://www.texasreading.org/utcrla/
http://www.gse.harvard.edu/
http://www.berkeley.edu/
http://www.texasreading.org/utcrla/


45

Contact CREATE

•
 

Find out more about CREATE’s
 

projects 
and activities at www.cal.org/create.

•
 

Subscribe to the email announcement list 
to receive regular updates from CREATE: 
www.cal.org/create/join.

http://www.cal.org/create
http://www.cal.org/create/join
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