
NGSS Grade 7: Unit 1 Sequencing

DCIs

Additional
 Concepts

SEPs

CCCs

PEs
(boundaries 

of PE)

Intro to NGSS: 
Living vs. Nonliving

LS2.A: Interdependent Relationships in 
Ecosystems � 
Organisms, and populations of organisms, are 
dependent on their environmental interactions 
both with other living things and with nonliving 
factors. (MS-LS2-1) 

PS1.A: Structure and Properties of 
Matter � 
Substances are made from different 
types of atoms, which combine with one 
another in various ways. Atoms form 
molecules that range in size from two to 
thousands of atoms. (MS-PS1-1) � 

PS1.A: Structure and Properties of 
Matter � 
�Each pure substance has 
characteristic physical and chemical 
properties (for any bulk quantity 
under given conditions) that can be 
used to identify it. 
(MS-PS1-2),(MS-PS1-3)

PS1.A: Structure and 
Properties of Matter � 
Solids may be formed from 
molecules, or they may be 
extended structures with 
repeating subunits (e.g., 
crystals). (MS-PS1-1) 

PS1.A: Structure and Properties of 
Matter � 
Gases and liquids are made of molecules or 
inert atoms that are moving about relative to 
each other. (MS-PS1-4) � 
-In a liquid, the molecules are constantly in 
contact with others; in a gas, they are widely 
spaced except when they happen to collide. In 
a solid, atoms are closely spaced and may 
vibrate in position but do not change relative 
locations. (MS-PS1-4) 

PS1.C: Definitions of Energy �
The term “heat” as used in everyday 
language refers both to thermal energy 
(the motion of atoms or molecules within 
a substance) and the transfer of that 
thermal energy from one object to 
another. In science, heat is used only for 
this second meaning; it refers to the 
energy transferred due to the 
temperature difference between two 
objects. (secondary to MSPS1-4)

PS1.C: Definitions of Energy �
The temperature of a system is proportional to the 
average internal kinetic energy and potential energy 
per atom or molecule (whichever is the appropriate 
building block for the system’s material). The details 
of that relationship depend on the type of atom or 
molecule and the interactions among the atoms in the 
material. Temperature is not a direct measure of a 
system's total thermal energy. The total thermal 
energy (sometimes called the total internal energy) of 
a system depends jointly on the temperature, the total 
number of atoms in the system, and the state of the 
material. (secondary to MS-PS1-4)

ESS3.A: Natural Resources � 
Humans depend on Earth’s land, 
ocean, atmosphere, and biosphere 
for many different resources. 
Minerals, fresh water, and biosphere 
resources are limited, and many are 
not renewable or replaceable over 
human lifetimes. These resources 
are distributed unevenly around the 
planet as a result of past geologic 
processes. (MS-ESS3-1) 

-What are the 
characteristics of living?
-What are the 
characteristics of 
nonliving?

-organization of life- down to atoms and 
molecule and up to biosphere
-organisms
-populations
-communities
-ecosystems
-biomes
-biosphere
-ecosystem interactions and dynamics
-biotic and abiotic factors

-Periodic table
-elements
-protons, neutrons, electrons
-atoms and molecules
-most common elements in living 
things
-most common elements on Earth
-chemical composition of Earth’s 
layers

-states of matter
-atomic weight, atomic number
-properties of elements

-review of potential and kinetic energy
-energy in molecules

-energy and matter relationships -laws of thermodynamics
-phase changes
-melting, freezing, 
evaporation, condensation, 
sublimation

-energy transfer
-heat vs. thermal energy
-temperature
-boiling point, melting point

-molecular structure
-bonding (basic 
understanding)
-crystals
-Nano-LInk Provides Free 
Materials on this lesson

� PS1.A: Structure and 
Properties of Matter
The changes of state that 
occur with variations in 
temperature or pressure can 
be described and predicted 
using these models of matter. 
(MS-PS1-4) 

-resources on Earth
-elements & minerals
-water in various states of 
matter
-locations of these resources
-how do limitations in  resources 
affect the Web of Life

Developing and Using Models 
Modeling in 6–8 builds on K–5 
and progresses to developing, 
using and revising models to 
describe, test, and predict more 
abstract phenomena and design 
systems. � Develop a model to 
predict and/or describe 
phenomena. (MS-PS1-4) 

Analyzing and Interpreting Data 
Analyzing data in 6–8 builds on K–5 
experiences and progresses to 
extending quantitative analysis to 
investigations, distinguishing between 
correlation and causation, and basic 
statistical techniques of data and error 
analysis. � 
-Analyze and interpret data to provide 
evidence for phenomena. (MS-LS2-1) 

Developing and Using Models 
Modeling in 6–8 builds on K–5 and 
progresses to developing, using 
and revising models to describe, 
test, and predict more abstract 
phenomena and design 
systems. � Develop a model to 
predict and/or describe 
phenomena. (MS-PS1-1)

PEs Assessed: MS-PS1-1, MS-PS1-4, MS-LS2-1 (Introduced), MS-ESS3-1 (Introduced)

Cause and Effect �
 Cause and effect relationships may be 
used to predict phenomena in natural or 
designed systems. (MS-LS2-1) 

Cause and Effect � 
Cause and effect relationships 
may be used to predict 
phenomena in natural or designed 
systems. (MS-PS1-4) 

MS-PS1-1. Develop models to describe the atomic composition of simple molecules and extended structures. 
[Clarification Statement: Emphasis is on developing models of molecules that vary in complexity. Examples of 
simple molecules could include ammonia and methanol. Examples of extended structures could include 
sodium chloride or diamonds. Examples of molecular-level models could include drawings, 3D ball and stick 
structures, or computer representations showing different molecules with different types of atoms.] 
[Assessment Boundary: Assessment does not include valence electrons and bonding energy, discussing the 
ionic nature of subunits of complex structures, or a complete depiction of all individual atoms in a complex 
molecule or extended structure.]

MS-PS1-4. Develop a model that predicts and describes changes in particle motion, 
temperature, and state of a pure substance when thermal energy is added or removed. 
[Clarification Statement: Emphasis is on qualitative molecular-level models of solids, liquids, and 
gases to show that adding or removing thermal energy increases or decreases kinetic energy of the 
particles until a change of state occurs. Examples of models could include drawings and diagrams. 
Examples of particles could include molecules or inert atoms. Examples of pure substances could 
include water, carbon dioxide, and helium.]

Activity Brainstorm
● Students create a poster on butcher paper or using a whiteboard app like Explain 

Everything, Educreations, or Show me to model the particles in motion
● Students must include in their model relationships between kinetic energy and thermal 

energy
● Must explain what happens when temperature or pressure is added or removed
● Students may narrate their digital product or add text to their posters to explain the 

relationships
● Students then peer review the other models and leave a comment using a sticky note or 

comment on a wiki page (digitial products are uploaded to a haiku wiki project for peer 
review, one group per page, comments need to be enabled at the bottom of the page for 
group wikis  or use a text block for a class wiki)

● Students leave 3 comments:
○ What did they learn that they need to include in their model?
○ What did the students possibly leave out to improve their model?
○ What did the students do well in their model?

● Students go back to their model and revise to include additional information that they 
learned from the peer review

● Assessment: Teachers look at models to see if all necessary concepts were included.

Activity Brainstorm:
● Students create models of different molecules using toothpicks and gumdrops, a modeling kit, styrofoam 

balls and toothpicks, ect.
● Students take pictures of each model and annotate using Pic Collage to identify types of atoms, bonds, 

repeating subunits, and type of substance
● Students then upload into 30 hands to narrate their learning about each molecular structure
● Assessment: Students turn in video via Google Classroom or upload to a Haiku wiki project. Teachers look 

at models to see if all necessary concepts were included.

Sequence Developed by TUSD Teachers, May 2016

MS-ESS3-1. Construct a scientific explanation based on evidence for how the uneven distributions of 
Earth’s mineral, energy, and groundwater resources are the result of past and current geoscience 
processes. [Clarification Statement: Emphasis is on how these resources are limited and typically 
non-renewable, and how their distributions are significantly changing as a result of removal by humans. 
Examples of uneven distributions of resources as a result of past processes include but are not limited to 
petroleum (locations of the burial of organic marine sediments and subsequent geologic traps), metal 
ores (locations of past volcanic and hydrothermal activity associated with subduction zones), and soil 
(locations of active weathering and/or deposition of rock).]

MS-LS2-1. Analyze and interpret data to provide evidence for the effects of resource availability on 
organisms and populations of organisms in an ecosystem. [Clarification Statement: Emphasis is 
on cause and effect relationships between resources and growth of individual organisms and the 
numbers of organisms in ecosystems during periods of abundant and scarce resources.]

Activity Brainstorm
● Students are provided with maps of Earth’s natural resources related to elements (metals), minerals, & 

water 
● Students compare the maps make conclusions about resource availability
● Groups of students are provided different geographic areas and students make inferences about how areas 

with limited resources may affect the ecosystems and organisms in that given area
● Assessment: Students create a presentation and present their findings to the class

Modeling Atomic Structure

Distribution of Natural Resources within the Biosphere
Modeling States of Matter

Living and nonliving things are made of atoms.

Influence of Science, Engineering, 
and Technology on Society and the 
Natural World � 
All human activity draws on natural 
resources and has both short and 
long-term consequences, positive as 
well as negative, for the health of 
people and the natural environment. 
(MS-ESS3-1)

Scale, Proportion, and Quantity � 
Time, space, and energy 
phenomena can be observed at 
various scales using models to 
study systems that are too large 
or too small. (MS-PS1-1) 

Cause and Effect �
Cause and effect relationships 
may be used to predict 
phenomena in natural or 
designed systems. (MS-ESS3- 
1)

Constructing Explanations and 
Designing Solutions 
Construct a scientific explanation 
based on valid and reliable 
evidence obtained from sources 
(including the students’ own 
experiments) and the assumption 
that theories and laws that 
describe the natural world operate 
today as they did in the past and 
will continue to do so in the future. 
(MS-ESS3-1) 

http://www.nano-link.org/component/docman/cat_view/2-nanotechnology-curriculum/14-nano-link-modules/18-unit-cells-crystals
http://www.nano-link.org/component/docman/cat_view/2-nanotechnology-curriculum/14-nano-link-modules/18-unit-cells-crystals
http://www.nano-link.org/component/docman/cat_view/2-nanotechnology-curriculum/14-nano-link-modules/18-unit-cells-crystals
http://www.nano-link.org/component/docman/cat_view/2-nanotechnology-curriculum/14-nano-link-modules/18-unit-cells-crystals

