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Changing Student Demographics
ESSA four demographic groups for accountability measures:
1. Economically disadvantaged students

•

51% of students were eligible for free and reduced price lunch in 2013 (Southern
Education Foundation, 2015)

2. Students from major racial and ethnic groups

•

Racial and ethnic minority students made up 50% of students in fall 2013
(National Center for Education Statistics [NCES], 2016)

3. Children with disabilities

•

13% of students received special education services in 2013–2014 (NCES, 2016)

4. English learners

•
•

21% of children spoke a language other than English at home (U.S. Census
Bureau, 2012)
English learners constituted 9.3% of public school students in 2013-2014, or an
estimated 4.5 million students (NCES, 2016)

NGSS Diversity & Equity Team:
All Standards, All Students
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NGSS Instructional Shifts for Science and
Engineering with Student Diversity
Shift 1: Focus on phenomena or
designing solutions to problems

Shift 3: Coherence (or learning
progression)

Brian Reiser

Shift 4: NGSS connections to
Common Core for ELA & Math

Shift 2: Threedimensional learning

Shift 1: Explaining a phenomenon or designing solutions to
a problem. A phenomenon or problem in a local context of
students’ home and community capitalizes on everyday
language and experience
The University of Delaware built a
turbine at their Lewes Campus.

How might this affect local
wildlife?

There has been much wonder of
how the lead got into the water
in Flint, Michigan.
Can it happen in our community?

Tonyea Mead
Rita Januszyk

Shift 2: Three-dimensional learning. The NGSS science and
engineering practices are language intensive
Obtaining,
evaluating, and
communicating
information

Asking
questions
and
defining
problems

Engaging in
argument
from
evidence

Constructing
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and designing
solutions
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and Using
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Using
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and
computational
thinking

Analyzing
and
interpreting
data

Shift 3: Coherence (or learning progression). As 3dimensional learning becomes more sophisticated over time,
language use becomes more precise and explicit

Lessons often raise
questions that
motivate what we
want to figure out in
subsequent lessons

Brian Reiser

Shift 4: NGSS connections to CCSS. Language use overlaps
across the NGSS and CCSS practices
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Design Principles:
NGSS Instructional Shifts and Language Instructional Shifts
Support Each Other for ELs

NGSS Instructional Shifts
• Explain phenomena (in science) and design solutions to
problems (in engineering)
• Engage in three-dimensional learning
• Build coherence (or learning progressions) over time

Language Instructional Shifts for ELs
• Use language for purposeful communication
• Engage in science and engineering practices using less than
perfect English
• Participate in science talk and text involving registers,
modalities, and interactions, beyond traditional approaches to
vocabulary and grammar

What Happens to Our Garbage? –
Performance Expectations (PEs)
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

What Happens to Our Garbage?
Phenomenon: Our school makes large
amounts of garbage every day. This
garbage persists in landfills over a
long period of time.
Driving question: What happens to
our garbage?

What Happens to Our Garbage?
What happens to
our garbage
(in the real world)?

What happens to
our garbage
(in the classroom)?

Recommendations
1. How to utilize three types of NGSS performance
expectations (PEs): (a) science PEs, (b) science PEs
with embedded engineering, and (c) engineering PEs
2. Community-based phenomena and problems (NGSS
shift 1)
3. Progression of science learning and language
development over time (NGSS shifts 2 and 3)

4. Disciplinary practices across NGSS and CCSS with
language development (NGSS shift 4)

How to utilize three types of NGSS PEs: (a) science PEs, (b)
science PEs with embedded engineering (see PE with * below),
and (c) engineering PEs

Community-based Phenomena and problems integrate place-based
learning (social justice focus), project-based learning (cognitive
apprenticeship focus), and problem-based learning (engineering focus)

Equity

Science

create relevance
(respect for
diversity)

integrate science
disciplines

utilize funds of
knowledge (cultural
resources)

link engineering
to local context

provide context for
language (linguistic
resources)
Promote
participation of all
students (inclusion)

reflect current
concerns using
science (citizen
science)

Coherence (or learning progression): As 3-dimensional learning
becomes more sophisticated over time, language use becomes
more precise and explicit, especially with ELs

Precision
• Is the discourse exact
enough to communicate
nuanced meaning?
• Does the discourse use
discipline-specific terms
appropriately?

Explicitness
• Would the audience
understand the discourse
without context?
• Could someone who is not
in the classroom
understand the discourse?
• Does the student
appropriately use logical
connectors to be explicit
about relationships
between ideas?

Disciplinary practices across NGSS and CCSS promote
language development
Math

Science

M4. Models
with mathematics
S2: Develop & use models
S5: Use mathematics &
computational thinking

S1: Ask questions and define
M1: Make sense of problems
problems
and persevere in solving them
S3: Plan & carry out investigations
M2: Reason abstractly &
quantitatively
S4: Analyze & interpret data
M6: Attend to precision
S6: Construct explanations &
E2: Build a strong base of knowledge
design solutions
M7: Look for & make
through content rich texts
use of structure
E5: Read, write, and speak
M8: Look for &
grounded in evidence
make use of
E6: Use
S8: Obtain,
M3 & E4: Construct viable
regularity
technology
evaluate, &
arguments and critique
in repeated
& digital media
communicate
reasoning of others
reasoning
strategically &
information
S7: Engage in
capably
E3: Obtain, synthesize,
argument from
M5: Use appropriate
and
report findings clearly
evidence
tools strategically
and effectively in response
to task and purpose

Commonalities
Among the Practices
in Science, Mathematics
and English Language Arts

E1: Demonstrate independence in reading complex
texts, and writing and speaking about them
E7: Come to understand other perspectives
and cultures through reading, listening,
and collaborations

Based on work by Tina Chuek ell.stanford.edu
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Closing Thought
Future standards to be titled, “Science and
Engineering Standards”?

