
NGSS Grade 7: Unit 4 Sequencing

DCIs

Additional
 Concepts

SEPs

CCCs

PEs
(boundaries 

of PE)

ESS3.B: Natural Hazards � 
Mapping the history of natural hazards in a 
region, combined with an understanding of 
related geologic forces can help forecast the 
locations and likelihoods of future events. 
(MS-ESS3-2) 

ESS2.C: The Roles of Water in Earth’s 
Surface Processes 
�� Water’s movements—both on the 
land and underground—cause 
weathering and erosion, which change 
the land’s surface features and create 
underground formations. (MS-ESS2-2) 

ESS2.A: Earth’s Materials and Systems
The planet’s systems interact over scales 
that range from microscopic to global in 
size, and they operate over fractions of a 
second to billions of years. These 
interactions have shaped Earth’s history 
and will determine its future. (MS-ESS2-2) 

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-PS1-3) 

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-PS1-3)

ETS1.B: Developing Possible Solutions � There are systematic 
processes for evaluating solutions with respect to how well they meet 
the criteria and constraints of a problem. (secondary to MS-LS2-5) 

ETS1.A: Defining and Delimiting Engineering Problems � 
ETS1.B: Developing Possible Solutions 
�ETS1.C: Optimizing the Design Solution  

LS2.C: Ecosystem Dynamics, Functioning, and Resilience �
 -Ecosystems are dynamic in nature; their characteristics can vary 
over time. Disruptions to any physical or biological component of 
an ecosystem can lead to shifts in all its populations. (MS-LS2-
4) � 
-Biodiversity describes the variety of species found in Earth’s 
terrestrial and oceanic ecosystems. The completeness or integrity 
of an ecosystem’s biodiversity is often used as a measure of its 
health. (MS-LS2-5) 

LS4.D: Biodiversity and Humans � 
Changes in biodiversity can influence 
humans’ resources, such as food, 
energy, and medicines, as well as 
ecosystem services that humans rely 
on—for example, water purification and 
recycling. (secondary to MS-LS2-5) 

-ecosystem services                      -endangered
-responses to the environment     -urban development
-population growth and decline    - extinct
-adaptation                                    -human imprint
-adaptive characteristic                - natural reosource
--consumption                              - biodiversity

-review to introduce human impacts on ecosystems
-CFCs reacting with Ozone layer
-global effects
-acid rain
-other problems with synthetic or man made products like 
plastic and their negative effects on ecosystems

-connect via surface weathering
-emphasize connected system of 
above and underground 
waterways

-engineering design process
-conservation and restoration projects
-focuses on designing solutions for 
maintaining biodiversity and ecosystem 
services.

-problems with ecosystems around the 
world, short term and long term
-pollution (water, air)
-interactions from microscopic to global 
scale
-earthquakes, volcanoes, asteroid impacts, 
mostly gradual but can be punctuated by 
catastrophic events- leading into Geologic 
Time Scale in 8th grade
-how will this affect the future? How do we 
know this from the past?

-conservation and restoration 
-ecosystem services (water 
purification, ground water 
replacement, nutrient recycling, 
erosion prevention)

-transition from geologic process and geologic 
forces into natural hazards (earthquakes, 
tsunamis, tornadoes, drought, hurricanes, ect)
-forecasting natural hazards
- technologies that help avoid damage to 
humans and biodiversity from natural hazards
-impacts of natural hazards on ecosystems

Constructing Explanations and Designing 
Solutions Constructing explanations and 
designing solutions in 6–8 builds on K–5 
experiences and progresses to include 
constructing explanations and designing 
solutions supported by multiple sources of 
evidence consistent with scientific ideas, 
principles, and theories. � 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 nature operate today as they 
did in the past and will continue to do so in 
the future. (MS-ESS2-2) 

Engaging in Argument from Evidence 
Engaging in argument from evidence in 6–8 builds on K– 5 
experiences and progresses to constructing a convincing 
argument that supports or refutes claims for either explanations 
or solutions about the natural and designed world(s). � 
-Construct an oral and written argument supported by empirical 
evidence and scientific reasoning to support or refute an 
explanation or a model for a phenomenon or a solution to a 
problem. (MS-LS2-4) �
  

Obtaining, Evaluating, and Communicating Information 
Obtaining, evaluating, and communicating information in 6–8 
builds on K–5 and progresses to evaluating the merit and validity 
of ideas and methods. � Gather, read, and synthesize 
information from multiple appropriate sources and assess the 
credibility, accuracy, and possible bias of each publication and 
methods used, and describe how they are supported or not 
supported by evidence. (MS-PS1-3) 

PEs Assessed: MS-LS2-4, MS-LS2-5*, MS-ESS2-2, MS-ESS3-2, MS-PS1-3, MS-ETS1-1, MS-ETS1-2, MS-ETS1-3

Stability and Change �
Small changes in one part of a system might cause large 
changes in another part. (MS-LS2-4)

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-ESS2- 2) 

MS-LS2-4. Construct an argument supported by empirical 
evidence that changes to physical or biological 
components of an ecosystem affect populations.  
[Clarification Statement:  Emphasis is on recognizing patterns 
in data and making warranted inferences about changes in 
populations, and on evaluating empirical evidence supporting 
arguments about changes to ecosystems.]

MS-PS1-3. Gather and make sense of information to 
describe that synthetic materials come from natural 
resources and impact society.  [Clarification 
Statement:  Emphasis is on natural resources that 
undergo a chemical process to form the synthetic 
material. Examples of new materials could include new 
medicine, foods, and alternative fuels.] [Assessment 
Boundary:  Assessment is limited to qualitative 
information.] 

Activity Brainstorm:
● Students are provided articles, graphs and images 

related to the production and use of synthetic 
materials.

● Assessment: Groups of students create an 
infomercial using Tellagami to teach others about the 
pros and or cons related to the production and use of 
this synthetic material and how it will impact society.

Activity Brainstorm:
● Use the IEE “Responding to Environmental Change” as 

the basis background info leading to this task.
● http://californiaeei.org/media/1201/eei-and-common-core-

with-a-focus-on-eei-7th-grade-science-unit-responding-to-
environmental-change.pdf

● Students are assigned a state park to research restoration 
or conservation efforts, endangered species, extinct 
species, and the general ecosystem dynamics of the park.

● Assessment: Students conduct a mock interview of a 
park ranger from that that park to answer questions related 
to include the idea that changes to physical or biological 
components of an ecosystem can affect the populations 
living there.

Sequence Developed by Cari Williams, June  2016

MS-LS2-5. Evaluate competing design solutions for maintaining biodiversity and 
ecosystem services.* [Clarification Statement:  Examples of ecosystem services 
could include water purification, nutrient recycling, and prevention of soil erosion. 
Examples of design solution constraints could include scientific, economic, and social 
considerations.]

MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient 
precision to ensure a successful solution, taking into account relevant 
scientific principles and potential impacts on people and the natural 
environment that may limit possible solutions. 

MS-ETS1-2. Evaluate competing design solutions using a systematic process to 
determine how well they meet the criteria and constraints of the problem. 

MS-ETS1-3. Analyze data from tests to determine similarities and differences among 
several design solutions to identify the best characteristics of each that can be 
combined into a new solution to better meet the criteria for success. Activity Brainstorm

● Students are provided articles, graphs, and images on natural hazards, 
forecasting catastrophic events, and technologies to mitigate their effects

● Students analyze and interpret data to make connections between data 
(locations, surface processes, interior processes, climate, strength, and/or 
frequency) and the technologies used to forecast future effects

● Assessment: Students provide evidence of how the technologies use this data 
and how they should best be implemented to mitigate the effects of catastrophic 
events.

Responding to Environmental Change
Maintaining Biodiversity and Ecosystem Services 
Engineering Design ChallengeThe Pros and Cons of Using Synthetic 

Materials Performance Task

Human activities can help sustain biodiversity and ecosystem services in a changing world.

Structure and Function � Structures can be designed to serve 
particular functions by taking into account properties of different 
materials, and how materials can be shaped and used. (MS-
PS1-3)

Interdependence of Science, Engineering, and Technology
 � Engineering advances have led to important discoveries in 
virtually every field of science, and scientific discoveries have 
led to the development of entire industries and engineered 
systems. (MS-PS1-3) 

Influence of Science, Engineering and Technology on 
Society and the Natural World �
 The uses of technologies and any limitations on their use are 
driven by individual or societal needs, desires, and values; by 
the findings of scientific research; and by differences in such 
factors as climate, natural resources, and economic conditions. 
Thus technology use varies from region to region and over time. 
(MS-PS1-3) 

Patterns 
� Graphs, charts, and images can be used to 
identify patterns in data. (MS-ESS3-2) 

Influence of Science, Engineering, and 
Technology on Society and the Natural 
World � 
The uses of technologies and any limitations 
on their use are driven by individual or 
societal needs, desires, and values; by the 
findings of scientific research; and by 
differences in such factors as climate, natural 
resources, and economic conditions. Thus 
technology use varies from region to region 
and over time. (MS-ESS3-2)

Analyzing and Interpreting Data Analyzing 
data in 6–8 builds on K–5 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 
determine similarities and differences in 
findings. (MS-ESS3-2)  

MS-ESS3-2. Analyze and interpret data on natural hazards to forecast future 
catastrophic events and inform the development of technologies to mitigate 
their effects.   [Clarification Statement:  Emphasis is on how some natural 
hazards, such as volcanic eruptions and severe weather, are preceded by 
phenomena that allow for reliable predictions, but others, such as earthquakes, 
occur suddenly and without notice, and thus are not yet predictable. Examples of 
natural hazards can be taken from interior processes (such as earthquakes and 
volcanic eruptions), surface processes (such as mass wasting and tsunamis), or 
severe weather events (such as hurricanes, tornadoes, and floods). Examples of 
data can include the locations, magnitudes, and frequencies of the natural 
hazards. Examples of technologies can be global (such as satellite systems to 
monitor hurricanes or forest fires) or local (such as building basements in tornado-
prone regions or reservoirs to mitigate droughts).]

MS-ESS2-2. Construct an explanation based on evidence for how 
geoscience processes have changed Earth’s surface at 
varying time and spatial scales. [Clarification Statement: 
Emphasis is on how processes change Earth’s surface at time 
and spatial scales that can be large (such as slow plate motions 
or the uplift of large mountain ranges) or small (such as rapid 
landslides or microscopic geochemical reactions), and how many 
geoscience processes (such as earthquakes, volcanoes, and 
meteor impacts) usually behave gradually but are punctuated by 
catastrophic events. Examples of geoscience processes include 
surface weathering and deposition by the movements of water, 
ice, and wind. Emphasis is on geoscience processes that shape 
local geographic features, where appropriate.]  

Geoscience Processes 2075 Mitigating Catastrophic Events 

Activity Brainstorm
● Students look closely at (can assign to different groups or 

everyone looks at them all)
○ surface weathering - mechanical and chemical- 
○ Plate movements
○ Earthquakes, volcanoes, asteroids impacts

● Assessment: Students use patterns from the past to predict 
geographic features of the future in 2075 and assess the potential 
impact on ecosystems within the biosphere

Activity Brainstorm
● Students design a solution to a local issue. 
● Must be focused on maintaining biodiversity or ecosystem services
● Students are to propose their ideas to the city council of their choice, complete with 

designs and research. (models can be built and tested or models can be taken from 
similar projects)

● Assessment: Students create a website, wiki project, or slideshow to display findings 
and propose project idea

Engaging in Argument from Evidence 
Engaging in argument from evidence in 6–8 builds on K– 5 
experiences and progresses to constructing a convincing argument 
that supports or refutes claims for either explanations or solutions 
about the natural and designed world(s). � 
-Evaluate competing design solutions based on jointly developed 
and agreed-upon design criteria. (MS-LS2- 5)

Stability and Change �
Small changes in one part of a system might cause large changes in another part. (MS-LS2-5) 

Influence of Science, Engineering, and Technology on Society and the Natural World �
 The use of technologies and any limitations on their use are driven by individual or societal needs, desires, and 
values; by the findings of scientific research; and by differences in such factors as climate, natural resources, 
and economic conditions. 
-Thus technology use varies from region to region and over time. (MS-LS2-5) 
-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-ETS1-1) 

Science Addresses Questions About the Natural and Material World � 
Scientific knowledge can describe the consequences of actions but does not necessarily prescribe the decisions 
that society takes. (MS-LS2-5) 

http://californiaeei.org/media/1201/eei-and-common-core-with-a-focus-on-eei-7th-grade-science-unit-responding-to-environmental-change.pdf
http://californiaeei.org/media/1201/eei-and-common-core-with-a-focus-on-eei-7th-grade-science-unit-responding-to-environmental-change.pdf
http://californiaeei.org/media/1201/eei-and-common-core-with-a-focus-on-eei-7th-grade-science-unit-responding-to-environmental-change.pdf
http://californiaeei.org/media/1201/eei-and-common-core-with-a-focus-on-eei-7th-grade-science-unit-responding-to-environmental-change.pdf

