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3

National Science 
Education Standards 
(1996) 

Benchmarks for 
Science Literacy  
(1993)

A Framework 
for  K-12  
Science 

Education 
(2012)

Next Generation 
Science Standards 

(2013) 



4

Science and Integrated Language:

Development of Language Focused Three 

Dimensional Science Instructional Materials 

to Support English Learners in Fifth Grade

Okhee Lee
Lorena Llosa

New York University

Guadalupe Valdés

Helen Quinn

Stanford University

This work is supported by the National Science Foundation (NSF Grant DRL-1503330). 

Any opinions, findings, conclusions, or recommendations expressed in this publication are 

those of the authors and do not necessarily reflect the position, policy, or endorsement of 

the funding agency.



Science and Engineering Practices are language 

intensive and promote language learning

Asking 
questions 

and                      
defining 

problems
Developing 
and using 

models

Planning and 
carrying out    

investigations

Analyzing 
and 

interpreting 
data

Using 
mathematics 

and  
computational 

thinking

Constructing 
explanations 

and  designing 
solutions

Engaging in 
argument 

from 
evidence

Obtaining, 
evaluating, and 
communicating 

information

5



Our school makes large 

amounts of garbage every day. 

This garbage persists in landfills 

over a long period of time.

Garbage Unit – Phenomenon 



What happens to 

our garbage

(in the real world)?

What happens to 

our garbage 

(in the classroom)?

Garbage Unit – Question





5-PS1-1: Develop a model to describe that matter is made of particles too 
small to be seen

5-PS1-2: Measure and graph quantities to provide evidence that 
regardless of the type of change that occurs when heating, cooling, or 
mixing substances, the total weight of matter is conserved

5-PS1-3: Make observations and measurements to identify materials 
based on their properties

5-PS1-4: Conduct an investigation to determine whether the mixing of 
two or more substances results in new substances

5-LS2-1: Develop a model to describe the movement of matter 
among plants, animals, decomposers, and the environment

3-5-ETS1-1: Define a simple design problem reflecting a need or a 
want that includes specified criteria for success and constraints on 
materials, time, or cost

Garbage Unit –

Performance Expectations



Conceptual Shifts in 

Teaching and Learning Science 

• K-12 science education should reflect the 

interconnected nature of the science as it is 

practiced and experienced in the real world.

• Science standards are student performance 

expectations – not curriculum.

• Science concepts build coherently from K-12 

(learning progressions) & science and 

engineering are integrated K-12.

• Science content is focused on preparing 

students for the next generation workforce. 10
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Teaching and Learning Science



Teaching and Learning Science 

The new science standards:

• shift science teaching and learning to 
benefit all students.

• develop practices and skills all students 
need to be successful in college and 
career.

• are internationally benchmarked and 
research based.  
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Teaching and Learning Science 

The new science standards:

• will be implemented using the New York 

State Strategic Plan for Science.

• were thoughtfully prepared by a 

transparent and inclusive process over 

several years.

Teaching and Learning Science
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Teaching and Learning Science

• Three-dimensional assessments will be 

designed to support and foster improved 

teaching and learning of science 

standards. 

• The Consortium is prepared to support the 

roll-out of the Strategic Plan for Science.
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Teaching and Learning Science 

Activity

A company that sells lunch coolers is asking 

students for input on how they can improve 

their products.

Students were posed the following question:

Which material will keep my lunch cooler?
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Section 3: Models of 

Collaborative Science Initiatives 

New York City Department of Education  
STEM Framework & Initiatives 

BOCES  

Long Island (LISTEMELA) 
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New York City 

Department of Education Initiatives

NYC STEM Framework

STEM Institutes 

STEM professional learning opportunities

STEM Partnerships (internal & external) 

STEM Summer School

STEM Handbook

18



BOCES Science Initiatives  

 K-12 professional learning to support the NYSP-12SLS is 

currently implemented or is being designed and supported  in 

many BOCES across the State.

 BOCES partnerships with higher education, business and 

community stakeholders are in process.

 BOCES with science material centers have begun the 

transition of aligning resources to the NYSP-12SLS.

 BOCES sees the need for funding and resources to continue 

initiatives.
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LISTEMELA: Initiatives

 Long Island is planning to develop a pathway for Grades 6-8 so 
that students who move from one district to another will still be 
exposed to all of the standards. 

 Professional Development around three-dimensional learning 
will take place through the Science Coordinators Meetings, 
LISTEMELA Conferences, and through workshops conducted 
at BOCES by LISTEMELA members.

 Consortia of districts may be created to develop curriculum to 
share ideas and reduce the burden of this task so that it is not 
born by each individual district.

 Resources for three-dimensional learning are being shared so 
that districts have a place to begin curriculum development.  
Many resources are available free of charge.  NSTA has 
extensive resources available to members and non-members.20


