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Science Standards
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Agenda

2:00 Introduction

Overview of the Framework

Elements of the Dimensions

2:45-3:15 Immersion Activity Part 1

3:15-3:25 Break

3:25-4:00     Immersion Activity Part 2: Evidence

4:00-4:30 Debrief and Next Steps
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Background to 
Next Generation Science Standards (NGSS)

Partners: The National Academy of Sciences, Achieve,  
The American Association for the Advancement of 
Science and The National Science Teachers Association

1. In 2011-National Research Council released 
A Framework for K-12 Science Education

2.   Development of new Standards based on the
Framework by Achieve Inc. 

3. Standards underwent numerous reviews by National
Academy of Sciences, 26 lead states (including NJ)
and two public  comment periods before release in 
2013.
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New Jersey Timeline for Implementation

• Grades 6-12

Full Implementation by September 2016-17

Spring 2017 NJASK8 Science Aligned to NGSS

• Grades K-5

Full Implementation by September 2017-18

Spring 2018 NJASK4 Science Aligned to NGSS
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Introduction to Next Generation 
Science Standards
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https://www.teachingchannel.org/videos/next-generation-science-standards-
achieve

https://www.teachingchannel.org/videos/next-generation-science-standards-achieve


Next Generation 
Science Standards
Key Innovations:

• The NGSS are written as performance expectations 
endpoints.

• To reach endpoints, students use the science and 
engineering practices, disciplinary core ideas, and 
crosscutting concepts to explain phenomena and/or 
design solutions.

• For instructional materials to be aligned to the NGSS, 
lessons must meet the criteria of 
three-dimensional learning and coherence.
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Commonalities in ELA, Math and NGSS 
Practices
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Getting Started

Please record your thinking around these two 
questions:

1. What would I observe students doing when they 
are engaged in the practice of developing and using 
models?

2. What are some examples of the language they may 
be using while engaged in this practice?
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Let’s Share!

• How do we know if students are engaged in the 
science and engineering practices at a grade-
appropriate level? 

• What tools do the NGSS provide to help teachers 
design daily instruction and assessment focused on 
the three dimensions?
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The Elements of the Dimensions
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A Framework for K–12 
Science Education

The Three Dimensions

• Scientific and Engineering 
Practices

• Crosscutting Concepts

• Disciplinary Core Ideas
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Scientific and Engineering 
Practices
1. Asking questions (for science) 

and defining problems (for engineering)

2. Developing and using models

3. Planning and carrying out investigations

4. Analyzing and interpreting data

5. Using mathematics and computational thinking

6. Constructing explanations (for science) 

and designing solutions (for engineering)

7. Engaging in argument from evidence

8. Obtaining, evaluating, and communicating information
12



Crosscutting Concepts

1. Patterns

2. Cause and effect: Mechanism and explanation

3. Scale, proportion, and quantity

4. Systems and system models

5. Energy and matter: Flows, cycles, and conservation

6. Structure and function

7. Stability and change
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Life Science Physical Science

LS1: From Molecules to Organisms: 

Structures and Processes

LS2: Ecosystems: Interactions, 

Energy, and Dynamics

LS3: Heredity: Inheritance and 

Variation of Traits

LS4: Biological Evolution: Unity 

and Diversity

PS1: Matter and Its Interactions

PS2: Motion and Stability: Forces 

and Interactions

PS3: Energy

PS4: Waves and Their 

Applications in Technologies 

for Information Transfer

Earth & Space Science Engineering & Technology

ESS1: Earth’s Place in the Universe

ESS2: Earth’s Systems

ESS3: Earth and Human Activity

ETS1: Engineering Design

ETS2: Links Among Engineering, 

Technology, Science, and 

Society

Disciplinary Core Ideas
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The Elements of the 
Dimensions
Elements are the grade-level specific bullet points 
that are displayed in the SEP, DCI, and CCC sections 
of the foundation box. They guide learning at specific 
grade levels.
MS-PS1 Matter and Its Interactions 
Students who demonstrate understanding can: 

MS-PS1-5. Develop and use a model to describe how the total number of atoms does not change in a 
chemical reaction and thus mass is conserved. [Clarification Statement: Examples of reactions could include burning 

sugar or steel wool, fat reacting with sodium hydroxide, and mixing zinc with hydrogen chloride.] [Assessment Boundary: Assessment is 
limited to analysis of the following properties: density, melting point, boiling point, solubility, flammability, and odor.] 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts

Developing and Using Models 
Modeling in 6–8 builds on K–5 and progresses to 
developing, using and revising models to support 
explanations, describe, test, and predict more 
abstract phenomena and design systems. 

∙ Develop a model to describe unobservable 

mechanisms. (MS-PS1-5)

PS1.B: Chemical Reactions 

∙ Substances react chemically in characteristic 

ways. In a chemical process, the atoms that 

make up the original substances are 

regrouped into different molecules, and these 

new substances have different properties 

from those of the reactants. 

(MS-PS1-2), ( MS-PS1-5) 

∙ The total number of each type of atom is 

conserved, and thus the mass does not 

change. (MS-PS1-5) 

Energy and Matter 

∙ Matter is conserved because 

atoms are conserved in physical 

and chemical processes. 

(MS-PS1-5) 
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Why Use the Elements 
of the Three Dimensions
• The NGSS identify the capabilities students 

should demonstrate when using each 
dimension by the end of each grade band in 
the elements of that dimension.

• The elements should be used when gathering 
evidence of students using the dimensions to 
make sense of phenomena or develop 
solutions to problems.
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Learning Targets for Today

• Explain how the elements of the 
dimensions inform instructional design.

• Develop an argument defending a claim about 
whether or not there was evidence of the 
three dimensions in the Don’t Get Washed 
Away activity.

• Use the elements of the dimensions as 
evidence of NGSS alignment.
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Immersion Activity Part 1:
Student Learning
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Looking for Evidence of 3D Learning
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Engage: Immersion Experience

https://youtu.be/dvIfbbGqZjw
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https://youtu.be/dvIfbbGqZjw


Immersion Activity Part 1: 
Don’t Get Washed Away
• How does the shape of the land affect the 

water?

• Task:  You are a team of engineers assigned to 
collaboratively develop an argument about 
how the placement of a house on a hillside is 
important with regard to water flow down the 
hill.  

oWhat solution do you propose?  

oHow do you justify your solution?
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Alone Zone:  Predict

Make a 
prediction 

(handout 2):

What do you 
think will 

happen to the 
house when 

water begins to 
flow?
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Alone Zone:  Predict

One cause of _________________ [effect] 
might be _________________.

Explain your reasoning:  What do you know about …

From this cause and effect relationship, I would claim 
that _________________.

Choose between:  

o The house is safe

o The house is not safe
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Group Roles

• Facilitator makes certain that each group member has the 
opportunity to contribute to the conversation.

• Presenter shares the work of your group with others.

• Time manager keeps track of allotted time for particular 
aspects of the work. This is critical as time is limited for each 
step of our work in the immersion activity.

• Materials manager gathers materials as required for the 
group’s work. 

• Task manager (if you have a 5th group member) is in charge of 
reading the directions and keeping the group on task.  If your 
group has only four members, the facilitator also takes on this 
role.
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Table Talk

A developer wants to build a house on the side 
of a hill (represented by the pan filled with soil).  
This hill has a small slope.  You and your team must 
construct a system that will protect the house 
(block). 

26



Design and Test

• Test: 10 minutes
• Analyze: 8 minutes

• Start a timer set for 
10 minutes.

• As a group, investigate at least four locations to 
place your house and record your results in 
handout 4.

• You may alter your locations from your original 
plan.
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Looking for Patterns in the Data

• Set your timer for 8 minutes.

• Analyze your data using handout 5.

The pattern I notice here is ______________ because 
______________.

1. How can your group explain this pattern?

2. How can your group use this pattern to make a 
claim about a safe location to place the house on a 
hillside?
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Argument Template

• Claim:  Where to place your house so it will be 
safe.

• Evidence:  Three supporting pieces of 
evidence for your claim

• Reasoning:  WHY or HOW the evidence you 
choose supports your claim and connects to 
scientific principles
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Existing 4th Grade Lesson
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Immersion Activity Part 2: 
Looking for Evidence of the 

Three Dimensions
Did you have opportunities to engage in 

three dimensional learning to explain 
phenomena or design solutions?
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Evidence From the Immersion 
Experience
Evidence

I can see it, point to it in a 
lesson or unit, highlight it, or 
quote it directly from what 
is written.
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Evidence of the Dimensions
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Key Questions

• What disciplinary core ideas were students 
learning about?

• What science and engineering practices did 
they use to learn about those ideas?

• What cross cutting concepts were used to 
help make sense of those ideas?
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Don’t Get Washed Away 
Evidence Finding

Graphic Organizer: Evidence of Students Using the Three Dimensions to 
Make Sense of Phenomena and/or Design Solutions to Problems

Criteria for Conceptual 
Shifts in NGSS

Evidence from the 
Immersion Experience
What were the STUDENTS 
doing or saying that is 
evidence of this criterion?

Elements of the Dimension

What specific bullets (elements) of 
the dimension are demonstrated 
by what the students were doing 
or saying?

Reasoning: Connection 
between Immersion 
Evidence and Elements 
Why do you claim the student 
evidence from the immersion 
experience demonstrates the 
element bullets listed in 
column 3?

Students have opportunities to 
use specific elements of the 
science and engineering 
practice(s) to make sense of 
phenomena and/or design 
solutions to problems.

Students have opportunities to 
use specific elements of the 
disciplinary core idea(s) to make 
sense of phenomena and/or 
design solutions to problems.

Students have opportunities to 
use specific elements of the 
crosscutting concept(s) to make 
sense of phenomena and/or 
design solutions to problems.
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Don’t Get Washed Away 
Table Discussion
• As  a table group, discuss each dimension. 

Share whether or not you found evidence of 
the elements of each dimension in the 
immersion experience.
o Use the table protocol.

o Connect evidence from the activity to the 
elements of the dimensions in your discussion.

o *Remember:  The evidence shared is only focused 
on STUDENTS using the three dimensions to make 
sense of phenomena or design solutions to 
problems.
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Making Sense of Our Work

Do the three dimensions work together 
to support students making sense of 
phenomena or designing solutions to 

problems?
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PEs Combine Particular Elements 
of the Three Dimensions
4-ESS2 Earth’s Systems
Students who demonstrate understanding can: 

4-ESS2-1. Make observations and/or measurements to provide evidence of the effects of weathering on 
the rate of erosion by water, ice, wind or vegetation. [Clarification Statement: Examples of variables to test 

could include angle of slope in the downhill movement of water , amount of vegetation, speed of wind, relative rate of deposition, 
cycles of freezing and thawing of water, cycles of heating and cooling, and volume of water flow.] [Assessment Boundary: 
Assessment is limited to a single form of weathering or erosion].

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering 
Practices

Disciplinary Core Ideas Crosscutting Concepts

Planning and Carrying Out 
Investigations
Planning and carrying out 
investigations to answer 
questions or test solutions to 
problems in 3-5 builds on K-2 
experiences and progresses to 
include investigations that 
control variables and provide 
evidence to support explanations 
or design solutions. 
• Make observations and/or 

measurements to produce 
data to serve as the basis for 
evidence for an explanation 
of phenomena.

ESS2.A: Earth Materials and Systems
• Rainfall helps to shape the land and 

affects the types of things found in a 
region.  Water, ice, wind, living 
organisms, and gravity breaks down 
rocks, soils, and sediments into smaller 
particles and move them around.

ESS2.E: Biogeology
• Living things affect the physical 

characteristics of their regions

Cause and Effect
• Cause and effect 

relationships are routinely 
identified, tested, and 
used to explain change.
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MS-PS1 Matter and Its Interactions 
Students who demonstrate understanding can: 

MS-PS1-1. Develop a model to describe that matter is made of particles too small to be seen. [Clarification 

Statement: Examples of evidence could include adding air to expand a basketball, compressing air in a syringe, dissolving sugar in 
water, and evaporating salt water.] [Assessment Boundary: Assessment does not include the atomic-scale mechanism of 
evaporation and condensation or defining the unseen particles.] 

Science and Engineering 
Practices

Disciplinary Core Ideas Crosscutting Concepts

Planning and Carrying Out 
Investigations
Planning and carrying out 
investigations to answer 
questions or test solutions to 
problems in 3-5 builds on K-2 
experiences and progresses to 
include investigations that 
control variables and provide 
evidence to support explanations 
or design solutions. 
• Make observations and/or 

measurements to produce 
data to serve as the basis for 
evidence for an explanation 
of phenomena.

ESS2.A: Earth Materials and Systems
• Rainfall helps to shape the land and 

affects the types of things found in a 
region.  Water, ice, wind, living 
organisms, and gravity breaks down 
rocks, soils, and sediments into smaller 
particles and move them around.

ESS2.E: Biogeology
• Living things affect the physical 

characteristics of their regions.

Cause and Effect
• Cause and effect 

relationships are routinely 
identified, tested, and 
used to explain change.

Instruction Can Use Those 
Same Elements
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MS-PS1 Matter and Its Interactions 
Students who demonstrate understanding can: 

MS-PS1-1. Develop a model to describe that matter is made of particles too small to be seen. [Clarification 

Statement: Examples of evidence could include adding air to expand a basketball, compressing air in a syringe, dissolving sugar in 
water, and evaporating salt water.] [Assessment Boundary: Assessment does not include the atomic-scale mechanism of 
evaporation and condensation or defining the unseen particles.] 
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rocks, soils, and sediments into smaller 
particles and move them around.

Instruction Can Use Those 
Same Elements …
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Crosscutting Concepts

Patterns
• Patterns of change can be 

used to make predictions. 

Crosscutting Concepts

Cause and Effect: 
Mechanism and Prediction

• Cause and effect 
relationships are routinely 
identified, tested, and 
used to explain change. 

Crosscutting Concepts

Scale, Proportion, and 
Quantity

• Natural objects and/or 
observable phenomena 
exist from the very small 
to the immensely large or 
from very short to very 
long time periods. 

Crosscutting Concepts

Systems and System Models
• A system can be described 

in terms of its components 
and their interactions.

Crosscutting Concepts

Energy and Matter: Flows, 
Cycles, and Conservation

• Matter is made of 
particles. 

MS-PS1 Matter and Its Interactions 
Students who demonstrate understanding can: 

MS-PS1-1. Develop a model to describe that matter is made of particles too small to be seen. [Clarification 

Statement: Examples of evidence could include adding air to expand a basketball, compressing air in a syringe, dissolving sugar in 
water, and evaporating salt water.] [Assessment Boundary: Assessment does not include the atomic-scale mechanism of 
evaporation and condensation or defining the unseen particles.] 

Disciplinary Core Ideas

PS1.A: Structure and Properties of Matter
• Matter of any type can be subdivided 

into particles that are too small to see, 
but even then the matter still exists and 
can be detected by other means. A 
model showing that gases are made 
from matter particles that are too small 
to see and are moving freely around in 
space can explain many observations, 
including the inflation and shape of a 
balloon and the effects of air on larger 
particles or objects. 

Crosscutting Concepts

Structure and Function
• Different materials have 

different substructures, 
which can sometimes be 
observed. 

Crosscutting Concepts

Stability and Change
• Change is measured in 

terms of differences over 
time and may occur at 
different rates. 
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Science and Engineering 
Practices

Asking Questions and Defining 
Problems 

Asking questions and defining 
problems in 3–5 builds on K–2 
experiences and progresses to 
specifying qualitative 
relationships. 
• Ask questions that can be 

investigated and predict 
reasonable outcomes based 
on patterns such as cause and 
effect relationships. 

Science and Engineering 
Practices

Developing and Using Models
Modeling in 3–5 builds on K–2 
experiences and progresses to 
building and revising simple 
models and using models to 
represent events and design 
solutions.
• Use models to describe 

phenomena. 

Science and Engineering 
Practices

Planning and Carrying Out 
Investigations 

Planning and carrying out 
investigations to answer questions 
or test solutions to problems in 3–5 
builds on K–2 experiences and 
progresses to include investigations 
that control variables and provide 
evidence to support explanations or 
design solutions. 
• Make observations and/or 

measurements to produce data 
to serve as the basis for 
evidence for an explanation of a 
phenomenon or test a design 
solution. 

Science and Engineering 
Practices

Analyzing and Interpreting Data  
Analyzing data in 3–5 builds on K–2 
experiences and progresses to 
introducing quantitative 
approaches to collecting data and 
conducting multiple trials of 
qualitative observations. When 
possible and feasible, digital tools 
should be used. 
• Analyze and interpret data to 

make sense of phenomena, 
using logical reasoning, 
mathematics, and/or 
computation. 

Science and Engineering 
Practices

Using Mathematics and 
Computational Thinking   

Mathematical and computational 
thinking in 3–5 builds on K–2 
experiences and progresses to 
extending quantitative 
measurements to a variety of 
physical properties and using 
computation and mathematics to 
analyze data and compare 
alternative design solutions. 
• Organize simple data sets to 

reveal patterns that suggest 
relationships. 

Science and Engineering 
Practices

Constructing Explanations and 
Designing Solutions    

Constructing explanations and 
designing solutions in 3–5 builds on 
K–2 experiences and progresses to 
the use of evidence in constructing 
explanations that specify variables 
that describe and predict 
phenomena and in designing 
multiple solutions to design 
problems. 
• Identify the evidence that 

supports particular points in an 
explanation. 

Science and Engineering 
Practices

Engaging in Argument from 
Evidence 

Engaging in argument from 
evidence in 3–5 builds on K–2 
experiences and progresses to 
critiquing the scientific explanations 
or solutions proposed by peers by 
citing relevant evidence about the 
natural and designed world(s). 
• Compare and refine arguments 

based on an evaluation of the 
evidence presented. 

Science and Engineering 
Practices

Obtaining, Evaluating, and 
Communicating Information  

Obtaining, evaluating, and 
communicating information in 3–5 
builds on K–2 experiences and 
progresses to evaluating the merit 
and accuracy of ideas and methods. 
• Communicate scientific and/or 

technical information orally 
and/or in written formats, 
including various forms of media 
and may include tables, 
diagrams, and charts. 

MS-PS1 Matter and Its Interactions 
Students who demonstrate understanding can: 

MS-PS1-1. Develop a model to describe that matter is made of particles too small to be seen. [Clarification 

Statement: Examples of evidence could include adding air to expand a basketball, compressing air in a syringe, dissolving sugar in 
water, and evaporating salt water.] [Assessment Boundary: Assessment does not include the atomic-scale mechanism of 
evaporation and condensation or defining the unseen particles.] 

Disciplinary Core Ideas

ESS2.A: Earth Materials and Systems
• Rainfall helps to shape the land and 

affects the types of things found in a 
region.  Water, ice, wind, living 
organisms, and gravity breaks down 
rocks, soils, and sediments into smaller 
particles and move them around.

But Should Also 
Mix and Match Elements



Three-Dimensional Learning
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Coherence: Lessons and Units

• Lesson:  Set of activities and assessments lasting 
several class periods or days

• Unit:  Set of lessons that extend over a longer period 
of time

In both lessons and units, students should be engaging 
in three-dimensional learning to explain phenomena or 
design solutions.  For units, we must also look for 
coherence and connections.
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Conclusion
and 

Next Steps
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