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CSEL Science: Introduction 



Center for the Success of English Learners

● The Center for the Success of English Learners (CSEL) is one of two national 
research and development centers focused on improving outcomes for 
secondary-level multilingual learners (MLLs).

○ Funded for 5 years by the U.S. Department of Education, Institute of Education 
Sciences

○ Focused on science, social studies, and policy work

● Our companion center, also funded for 5 years, is at West ED.

○ Their focus is English language arts math, and policy work 



CSEL Partner Institutions 

David Francis is the 
overall project lead



Goal of the Science Work

● The goal of CSEL science is to learn about: 

○ Teachers’ perceptions of the usability, social validity, and promise of the 
methods used to teach science

○ Methods that best support multilingual learners (MLLs) and their 
English-proficient classmates in:

■ acquiring science knowledge and skills

■ developing academic language associated with the science content



Study Design

● We use a within teacher design.

○ Teacher’s science sections that include MLLs are randomly assigned to 
either a treatment or control condition.

○ For example, if a teacher has 4 class sections where they teach the relevant 
content and have multilingual learners in their classroom:

■ 2 class sections are assigned to treatment; in these classes they teach CSEL 
science

■ 2 class sections are assigned to control; in these classes they teach science 
as usual



Study Design

● In participating treatment classrooms:

○ CSEL science curriculum and resources are used. 

○ Students cannot opt out of CSEL instruction because it is their regular 
science class.

○ Parents and students can opt out of student data being used by project 
staff for analysis, evaluation, and reporting of the intervention.



Study Design

● All data is anonymized.

○ Study subjects (teacher and students) are assigned a randomly generated 
study ID number.

○ Once we assign Study IDs, we remove names from all datasets.

● Data analysis occurs using de-identified data sets.

○ Publications generated from this project report on data in the aggregate. 

○ No individual student, teacher, or district is identified by name. 



Timeline

2021-22 
School Year

2022
Summer-Fall

2022-23
School Year

2023
Summer-Fall

2023-24
School Year

2024
Summer-Fall

2024-25
School Year

Implementation

Implemented 10 weeks 
of 7th grade life 

sciences curriculum in 
MA and TX

Revisions & 
Development

Revised grade 7 content based 
on teacher feedback and 
classroom observations; 

drafted 10-12 weeks of grade 9 
biology curriculum

Implementation

Implemented 7th grade life 
sciences curriculum and 

grade 9 biology curriculum 
in MA and TX

Revisions

Revised grade 7 and grade 9 
content based on teacher 
feedback and classroom 

observations

Implementation

Implemented 7th grade life 
sciences curriculum and 

grade 9 biology curriculum 
in MA

Revisions

Revised grade 7 and grade 9 
content based on teacher 
feedback and classroom 

observations

Implementation

We will implement the 7th 
grade curriculum and 

grade 9 curriculum in MA 
and MD

Final year of 

the study!



The benefit does not apply 
equally to students of all levels of 

ELP.

The benefit applies equally to 
students of all levels of ELP.

Increased knowledge of science content 25.9% 74.1%

Increased general academic language 14.8% 85.2%

Increased discipline-specific academic vocabulary 7.4% 92.6%

Increased discipline-specific reading comprehension, 
writing, and communication skills 33.3% 66.7%

Indicate if you think participation in the CSEL curriculum will result in benefits for only 
some students or if you think it will result in benefits for students at all levels of English 
proficiency.

Data from University of Houston teacher survey from 2023-23 and 2023-24 implementations. 
Data includes survey results from 7th grade and 9th grade participants.



Did not work equally well for 
students of all levels of ELP.

Worked equally well for 
students of all levels of ELP

Teacher materials 3.7% 96.3%

Student materials 22.2% 77.8%

Lesson grouping structures 7.4% 92.6%

Lesson goals 0% 100%

Completing lessons in allotted time 37% 63%

Reasonable lesson planning time 11.1% 88.9%

Implementing without extensive additional support or resources 11.1% 88.9%

Indicate whether you think each of the following resources and methods did not work 
equally well for students at all levels of ELP, or if they did work equally well for students 
at all levels of ELP.

Data from University of Houston teacher survey from 2023-23 and 2023-24 implementations. 
Data includes survey results from 7th grade and 9th grade participants.



Revisions and Development 

● After each round of implementation, we reviewed teacher feedback including:

○ Weekly debriefings with teachers

○ Focus groups with teachers and coaches

○  Survey results 

● We have made revisions based on some lower survey scores related to: 

○ Discipline-specific reading comprehension

○ Writing and communication skills

○ Ability to complete activities in allotted time



Revisions and Development 

● Revisions have included:

○ Creating more interactive and exploration activities

○ Incorporating additional local and real-world phenomena

○ Reducing the amount of content

○ Developing additional home language resources

○ Including more opportunity for peer, small group, and class discussion 

Discussed during design 

principles sectio
n

Discussed during 

differentiation 

section



CSEL Science: Survey Results



Disagree/
Strongly Disagree Neutral Agree/

Strongly Agree

I understand the instructional strategies and practices used 
in the lessons. 0% 3.7% 96.3%

The teacher materials provide the information I need to 
implement the lessons/activities. 0% 3.7% 96.3%

The student materials provide the information the students 
need to complete activities. 0% 3.7% 96.3%

The teacher materials are easy to use. 0% 7.4% 92.6%

The student materials are easy to use. 0% 7.4% 92.6%

The instructional practices and teacher materials can be 
used without extensive support or additional resources. 0% 0% 100%

The student materials can be used without extensive support 
or additional resources. 7.4% 7.4% 85.2%

I am able to use the lessons grouping structures with my 
class. 0% 7.4% 92.6%

Usability

Data from University of Houston teacher survey from 2023-23 and 2023-24 implementations. 
Data includes survey results from 7th grade and 9th grade participants.



Disagree/
Strongly Disagree Neutral Agree/

Strongly Agree

The lesson goals are appropriate for my students. 3.7% 3.7% 92.6%

The lessons and associated materials are appropriate for 
my students. 0% 11.1% 88.9%

The lessons address the standards I am expected to teach. 3.7% 7.4% 88.9%

Social Validity

Data from University of Houston teacher survey from 2023-23 and 2023-24 implementations. 
Data includes survey results from 7th grade and 9th grade participants.



Disagree/
Strongly Disagree Neutral Agree/

Strongly Agree

The lessons provide the information and learning 
experiences necessary to support my students in meeting 
grade level expectations for the topics covered.

3.7% 7.4% 88.9%

The lessons will improve my students' knowledge of the 
content covered. 3.7% 7.4% 88.9%

The lessons will improve my students' general academic 
language. 0% 3.7% 96.3%

The lessons will improve my students' discipline-specific 
academic vocabulary. 0% 3.7% 96.3%

The lessons will improve my students' discipline-specific 
reading comprehension, writing, and communication skills. 7.4% 14.8% 77.8%

The lessons will be beneficial for my students. 0% 7.4% 92.6%

Promise

Data from University of Houston teacher survey from 2023-23 and 2023-24 implementations. 
Data includes survey results from 7th grade and 9th grade participants.



Questions? 



CSEL Science: Design Principles



Overview of Design Principles

● Align with:

○ State science and English language arts standards

○ District’s scope and sequence

● Utilize:

○ Phenomenon-based learning 

○ Three-dimensional design

○ 5E model for teaching science



Phenomenon-Based Learning

● CSEL science engages students in phenomenon-based learning.

○ Students learn by investigating natural events or occurrences

○ As a basis for teaching, CSEL Science uses events or occurrences 
that are: real, relatable, observable, and/or local.

○ Examples appear on slides 29-34.



Three-Dimensional Design

● Disciplinary core ideas: 

○ Big ideas or key concepts in science that students need to know

● Engagement in scientific practices: 

○ Doing things that scientists do, like developing models and analyzing data

● Cross-cutting concepts: 

○ Ideas that apply to many different areas of science that help students connect 
what they learn in one area of science to another

● Examples appear on sides 31-32.



5-E Model of Science Instruction

● The 5E model is a teaching framework designed to promote active learning 
and help students build a deeper understanding of science concepts.

● The five stages are: 

Engage

Teachers capture 
students' interest by 

asking a question, 
presenting a 

problem, or showing 
something 
intriguing

Explore

Students actively 
investigate the topic 

through hands-on 
activities

Explain 

Students discuss 
their findings; the 

teacher helps 
explain the scientific 
concept behind what 

they’ve discovered

Elaborate 

Students apply what 
they’ve learned to 
new situations or 

challenges

Evaluate

Students and 
teachers assess 
what has been 

learned



Alignment with Standards: Grade 7

Students learn how different environments 
support a variety of organisms and how 
biodiversity contributes to the sustainability of an 
ecosystem. Students explore how changes to an 
ecosystem impact organisms in the ecosystem.

MS-LS 2-1; 2-4; 2-5

Environmental Impact

Students learn about the effect of disturbances 
on ecosystems and how ecosystems recover after 
disturbances. Students explore the flow of energy 
in ecosystems, using models like food chains, 
food webs, and energy pyramids.

MS-LS 2-2; 2-3; 2-4

Populations in Balance



Alignment with State Standards: Grade 9

How does a multicellular organism grow and repair 
itself? What happens when there are problems in an 
organism’s DNA? 

This unit introduces students to the cell cycle, DNA 
replication, and protein synthesis using interactive 
lessons and hands-on labs. Students investigate what 
happens when mutations occur in DNA.

HS-LS 1-1; 1-4; 3-2(2)

Cell Cycle, Protein Synthesis, 
and Mutations

How do parents pass traits to their offspring? Why can 
the offspring of the same parents have different traits? 
Students will learn why traits run in families and how 
they're passed on. 

The unit introduces students to meiosis, with a focus on 
how the process leads to genetic variation. Students 
learn how parents pass alleles for traits to their 
offspring. Students diagram various inheritance 
patterns using Punnett squares and pedigree charts.

HS-LS 3-1; 3-2(1); 3-2(2); 3-3

Meiosis, Genetics, and 
Inheritance



Grade 7: Curriculum Example

Each session starts with an 
activity called “Set the 

Context,” which provides or 
activates essential 

background knowledge.

In this session, students develop 
a food web model for the 

Chesapeake Bay. 

This activity provides essential 
background knowledge about 
what the Chesapeake Bay is, 

where it is located, and what kind 
of water body it is.

Keep It Local!

Students in Massachusetts 

develop a model of the 

Massachusetts B
ay, students in 

Texas work with Galveston Bay.



Grade 7: Curriculum Example

Students become familiar 
with organisms in the 

Chesapeake Bay and sort 
them according to their role 

in the ecosystem.

The teacher reads text about 12 
organisms in the Chesapeake Bay.

Students sort the organisms into 
categories (producers, consumers, 

and decomposers).

An organism is 
placed for students 

as a model.



Grade 7: Curriculum Example

Students use the feeding 
relationships to “solve the 

puzzle” and put together a 
food web model of the 

Chesapeake Bay.

Scientific Practice:

Develop models to represent systems.

Cross-Cutting Concept:

The total energy in a system does not 
change, but can be transferred between 

objects in a system

Disciplinary Core Idea:

Students engage in activities that help 
them diagram and analyze the flow of 

energy through a real ecosystem.

See next slide for an example of student work



Example of Student Work

This slide shows a sample process and final product of the food web puzzle project described.



Grade 7: Curriculum Example

Students answer questions 
using their food web model.

Other questions require higher-order thinking

Some questions ask 

students to find 

concrete information in 

their food web model.



Grade 7: Curriculum Example

Students apply what they learned to 
Guam’s ecosystem by analyzing part 
of the food web before and after an 

invasive species was introduced.

The last question requires higher-order thinking

Some questions ask 

students to find 

concrete information in 

the food web.



Activity 1

● With your table…

● Review:

○ The CSEL science descriptions of the 5-E model on page 1 of the Content Handout

○ The student activities on the Content Handout (pages 2-6) 

● Discuss how the student activities align with the 5E model. 

■ Example: The activity on page 2 of the Content Handout aligns with “engage.” The 
teacher captures students' interest by showing a labeled illustration of the 
Chesapeake Bay and asking students to think of organisms that might live around the 
Chesapeake Bay and how the organisms get energy.

● We will reconvene and debrief as a group.



CSEL Science: Methods and 
Resources to Support Learning 



 Linguistic and Visual Supports



Target word

Visual support

Sentence about the 
picture that uses 
the target word

Definition

Translated definitions

Partner talk question in which 
students use the target word

Prior to each session, 
teachers preview key 
academic vocabulary 

that appears in the 
session using slides.

Previewing Key Science Academic Vocabulary with Picture Cards



Defining in context 
provides definitions 

for challenging 
words and phrases 

within the text itself

Interactive questioning 
and discussion supports 

supports students in 
understanding the text

Labeled visual 
supports illustrate 

important 
information

Defining in the margins 
provides definitions for 
glossary words as they 

appear in the text

Defining Vocabulary in Context and in the Margins, Interactive Questioning and Labeled Visuals 



Differentiation



Differentiated Support for Responding

Group 1

Sentence stems and sentence 
frames to support students in 

answering questions.

Group 2

No sentence stems or 
sentence frames

You’ll notice that all 
students are exposed to 
the same core content.



Bilingual unit 
glossaries translate 
target words and 
definitions into a 
student’s home 

language.

Providing Home Language Support: Example 1
Students can click on 
the speaker button to 

hear the word and 
definition read aloud



Summaries of core 
content and associated 
questions in students' 

home languages. 

Text and questions are 
presented side-by-side in 
English and the student’s 

home language.

Providing Home Language Support: Example 2



Providing Extension Activities 

Shorter extensions like crossword puzzles, 
word searches, and Blooket question sets 

can be used to fill shorter gaps of time.

More elaborate extensions are included at the end 
of most sessions. These extensions relate to and 

extend student learning from the session.



Review and Assessment



Review Games

Board game to review 
unit vocabulary in 

small groups
Jeopardy to review key science 

concepts as a class with 
students working in teams



Exit Tickets
There is an exit ticket at 
the end of each session.

The first part of each 
exit ticket is an 

academic language 
exercise, generally 

vocabulary 
matching.

The second part 
focuses on key 

science concepts 
from the session, 

generally a 
released state 

assessment item.



Quizzes
There are quizzes after 

chunks of content.

Quizzes include 
multiple choice 

questions related to 
unit content, 

science concepts, 
and vocabulary.

Quizzes may also 
include: matching 
activities, labeling 
activities, and/or 
interpreting data 

and diagrams



Support for Teachers



Teaching Slides

Pre-made slide decks 
support teachers in 
implementing the 

sessions.



Teacher Guides

Answer key 
version of 
student 

materials

Student directions and 
additional guidance for 
teachers appears in the 

left column.

Additional guidance 
includes materials, 

preparation, other tips, 
and connections to 

other science content. 



Curriculum Resources



CSEL Science Resources: 

● Student Materials:

○ Digital and print-ready student materials

○ Glossaries (bilingual available)

○ Content summaries (bilingual available)

○ Extension activities

● Review and Assessment:

○ Review activities and games

○ Exit tickets 

○ Quizzes 

● Teacher Materials:

○ Digital teaching slides and teaching guides 

Teachers access 

all materials from 

the website hub 

https://www.serp.link/science-9/cell-1


Activity 2

● Break into groups of two or three.

● Review the methods and resources to support learning on pages 7-12 of the 
Content Handout. 

● Discuss:

○ How well these supports might help MLLs and their English-proficient classmates 
in science classrooms

○ Any changes you might make to the supports so they work better in your context

● We will reconvene and debrief as a group.

XX:XX min.



Questions? 



Conversation with a Teacher



Conversation with a Teacher 

● Megan implemented CSEL Science during the 

2023-24 school year.

● What questions do you have for Megan related 
to her experience using CSEL Science methods 
and resources?

Megan Rogozenski is the Science Department 
Chair at Worcester East Middle School in 

Worcester, MA. 

She holds a Master’s in Curriculum and 
Instruction and currently teaches 7th and 8th 
grade Science. Megan brings 10+ years of 

teaching experience, 8 of which have been in 
Worcester. 

She is passionate about fostering curiosity and 
critical thinking in students through hands-on 
experiments and real-world connections in 

science education

Megan Rogozenski
Department Head, Science
Worcester Public Schools



Questions or Comments?
Dr. Diane August

daugust@daugust-associates.com
Jessica Debski

jessicadebski@gmail.com


