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Topic 1:
Science and Language Integration with Multilingual Learners
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Member of the NGSS writing team

Leader of the NGSS Diversity and Equity team

A Framework for K-12 Science Education (2012)

Next Generation Science Standards (2013)

Science Standards: All Standards, All Students



NYU SAIL RESEARCH LAB
Doing Science, Using Language

Yearlong Fifth-Grade Curriculum

http://www.nyusail.org
DRL-1503330

Contemporary Approaches in Science Instruction



• Phenomenon: Our school, 
home, and community make 
large amounts of garbage 
every day.

• Question: What happens to 
our garbage?

Phenomena and problems – 
Local (and universal) from
• Equity perspective
• Discipline perspective

Contemporary Approaches in Science Instruction



What do we want to
know about our garbage?

What happens to
 garbage materials?

How do we smell
garbage materials?

What causes changes in 
garbage materials?

Phenomenon and driving 
question of the unit

5-PS1-3
 Properties of matter

5-PS1-1
Particle nature of matter

5-PS1-4
Chemical reactions
5-PS1-2
Conservation of matter
5-LS2-1
Decomposers

Cluster 1 Cluster 2 Cluster 3 Cluster 4

Contemporary Approaches in Science Instruction



New York State Education Department
Integrating Science and Language



Before
2020 Edition

After
2020 Edition

English Language Proficiency Standards:
WIDA 2020 Edition



English Language Proficiency Standards:
WIDA 2020 Edition



WIDA 2012 Edition

English Language Proficiency Standards:
WIDA 2020 Edition



Science
• Traditional views: Individual learners master academic content (the 

knowledge of; what knowledge is)
• Contemporary views: Students make sense of phenomena and design 

solutions to problems as scientists and engineers do in their work 
(knowledge for; what knowledge does; knowledge-in-use)

Language
• Traditional views: Individual learners internalize vocabulary and grammar 

(the language of; what language is)
• Contemporary views: Students use language for a particular purpose 

(language for; what language does; language-in-use)

Science and Language Integration



Earth Science:
Why does it matter if I drink 
tap water or bottled water?

Engineering Design:
How can we help solve the problem that plastic 

pollution from bottled water harms ocean animals?

NYU SAIL RESEARCH LAB
Doing Science, Using Language

Topic 2:
Justice-Centered STEM Education



Example: Social media campaign to get more students at their 

school to use water fountains, instead of plastic water bottles

People

Plastic 
Water 
Bottles

Water 
fountains

People 
converted to 
reusable 
water bottles 
(25%)

Computational Thinking Integrated with Science & Language

DRL-1742138



Water 
fountains

Coronavirus in The Washington PostPlastic Pollution with 5th Grade Students 

In March 2020, U.S. schools transitioned to remote learning

COVID-19 Pandemic



Computer Simulations Using COVID-19 Data, March 14, 2020 

The Washington Post
“Why Outbreaks Like Coronavirus Spread Exponentially, and How to ‘Flatten the Curve’”
https://www.washingtonpost.com/graphics/2020/world/corona-simulator/

December 29, 2020
"In the early days of the pandemic, we 
created a simple simulation 
demonstrating how social distancing can 
help slow the spread of the virus. It was 
translated into 13 languages and 
became the most-viewed story in the 
history of The Post.”

Computer Science about COVID-19

https://www.washingtonpost.com/graphics/2020/world/corona-simulator/


Graph Comparing COVID-19 Deaths Between Cities Across the Globe

Total Number of Deaths

Me in NYC, US

My family in Daegu, South Korea

March 20, 2020

Data Science about COVID-19



Lock down in 
New York City in

Summer 2020



Lock down in
New York City in
December 2020



“Sanitized” 

Phenomenon

Societal 

Challenge

Physical Science in Fifth Grade:
What happens to our garbage?

Contemporary Approaches in Science Education



Justice-Centered Data Science and Computer Science



Master 

Knowledge of 

Science 

Disciplines

Students as Scientists 

and Engineers

Some Students

Scientists

and Teachers

All Students

Make Sense of 

Phenomena and 

Design Solutions to 

Problems

Traditional                      Contemporary               Future

Students as Informed 

and Responsible Citizens

All Students

Design Justice-

Centered Solutions

Student 
Agency

Equity Justice

Student 
Advocacy

Student 
Interest

Science

Justice-Centered STEM Education



Asian American and Pacific Islander Hate Crime in the U.S.
New York City, March 21, 2021

Topic 3:
Advocacy and Activism











Please Join AAAS Section Q
(Education)!
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