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Timeline Estimated Days Unit/Topics 

September/October 20 days 
Introduction to ESS *Lab Safety *Branches of Earth Science *Geography 
*Scientific Process *Models 

   

October-December 45 days Astronomy 

  *Moon Phases 

  *Eclipses 

  *Seasons 

October-November 15 days *Moon Phases/Eclipses 

November-December 30 days *Seasons 
   

January-March 60 days Weather & Climate 

January 10 days *ocean currents & climate 

January/February 30 days atmosphere 

March 20 days weather 
   

April - May 28 days Earth Systems 

 7 days Convection in Mantle 

 10 days Plate Tectonics 

 3 days Earthquakes 

 3 days Volcanoes 

 5 days Rock Cycle 
   

June 10 days  

June 10 days Fossils 



 

 

Content Area: Earth Systems Science Grade: 7th 

Unit:  1 Unit Name: Introduction to Earth Systems Science 

Big Question that Lead to Enduring Understandings 

What factors interact and influence the Earth as a system?  

Standards 

NJSLS Technology Standards and 21st Century Skills: 

ELA/Literacy 
● RI.7.1-Cite several pieces of textual evidence to support 

analysis of what the text says explicitly as well as 
inferences drawn from the text. 

● RI.7.2-Determine two or more central ideas in a text and 
analyze their development over the course of the text; 
provide an objective summary of the text. 

● RI.7.4-Determine the meaning of words and phrases as 
they are used in a text, including figurative, connotative, 
and technical meanings; analyze the impact of a specific 
word choice on meaning and tone. 

● W.7.1.B-Support claim(s) with logical reasoning and 
relevant evidence, using accurate, credible sources and 
demonstrating an understanding of the topic or text. 

● W.7.7-Conduct short research projects to answer a 
question, drawing on several sources and generating 
additional related, focused questions for further research 
and investigation. 

● W.7.8-Gather relevant information from multiple print and 
digital sources, using search terms effectively; assess 
the credibility and accuracy of each source; and quote or 
paraphrase the data and conclusions of others while 

Technology Standards 
● 8.1.8.A.1 Demonstrate knowledge of a real world 

problem using digital tools.  
● 8.1.8.A.3 Use and/or develop a simulation that provides 

an environment to solve a real world problem or theory 
 
 

21st Century Skills 
● CRP1. Act as a responsible and contributing citizen and 

employee. 
● CRP2. Apply appropriate academic and technical skills. 
● CRP4. Communicate clearly and effectively and with 

reason. 
● CRP5. Consider the environmental, social and economic 

impacts of decisions. 
● CRP7. Employ valid and reliable research strategies. 
● CRP 8. Utilize critical thinking to make sense of 

problems and persevere in solving them. 
● CRP11. Use technology to enhance productivity. 

http://www.corestandards.org/ELA-Literacy/RI/7/1/


 

avoiding plagiarism and following a standard format for 
citation. 

● SL.7.1-Engage effectively in a range of collaborative 
discussions (one-on-one, in groups, and teacher-led) 
with diverse partners on grade 7 topics, texts, and 
issues, building on others' ideas and expressing their 
own clearly. 

● SL.7.4-Present claims and findings, emphasizing salient 
points in a focused, coherent manner with pertinent 
descriptions, facts, details, and examples; use 
appropriate eye contact, adequate volume, and clear 
pronunciation. 

 
Mathematics 

● 6.RP.A.1 Understand the concept of a ratio and use ratio 
language to describe a ratio relationship between two 
quantities. (MS-ESS3-3) 

● 7.RP.A.2 Recognize and represent proportional 
relationships between quantities. (MS-ESS3-3) 

● 6.EE.B.6 Use variables to represent numbers and write 
expressions when solving a real-world or mathematical 
problem; understand that a variable can represent an 
unknown number, or, depending on the purpose at hand, 
any number in a specified set. (MS-ESS3-3) 

● 7.EE.B.4 Use variables to represent quantities in a 
real-world or mathematical problem, and construct 
simple equations and inequalities to solve problems by 
reasoning about the quantities. (MS-ESS3-3) 

NJSLS Science (NGSS) 



 

 
Students will be able to… 

 
MS-ESS2-6: Develop and use a model to 
describe how unequal heating and 
rotation of the Earth cause patterns of 
atmospheric and oceanic circulation that 
determine regional climates. [Clarification 
Statement: Emphasis is on how patterns 
vary by latitude, altitude, and geographic 
land distribution. Emphasis of 
atmospheric circulation is on the 
sunlight-driven latitudinal banding, the 
Coriolis effect, and resulting prevailing 
winds; emphasis of ocean circulation is 
on the transfer of heat by the global 
ocean convection cycle, which is 
constrained by the Coriolis effect and the 
outlines of continents. Examples of 
models can be diagrams, maps and 
globes, or digital 
representations.] [Assessment Boundary: 
Assessment does not include the 
dynamics of the Coriolis effect.]  
 
MS-ESS1-1: Develop and use a model of 
the Earth-sun-moon system to describe 
the cyclic patterns of lunar phases, 
eclipses of the sun and moon, and 
seasons. [Clarification Statement: 
Examples of models can be physical, 
graphical, or conceptual] 
 
MS-ETS1-2.  Evaluate competing design 
solutions using a systematic process to 

Students will know… 
 

ESS2.D: Weather and Climate 
Weather and climate are influenced by 
interactions involving sunlight, the ocean, 
the atmosphere, ice, landforms, and 
living things. These interactions vary with 
latitude, altitude, and local and regional 
geography, all of which can affect 
oceanic and atmospheric flow patterns. 
(MS-ESS2-6) 
 
ESS1.A: The Universe and Its Stars 
Patterns of the apparent motion of the 
sun, the moon, and stars in the sky can 
be observed, described, predicted, and 
explained with models. (MS-ESS1-1) 
 
ETS1.B: Developing Possible 
Solutions 
A solution needs to be tested, and then 
modified on the basis of the test results, 
in order to improve it. (MS-ETS1-4) 
 
There are systematic processes for 
evaluating solutions with respect to how 
well they meet the criteria and constraints 
of a problem. (MS-ETS1-2), 
(MS-ETS1-3) 
 
Sometimes parts of different solutions 
can be combined to create a solution that 

Crosscutting Concepts 
 

Patterns 
Patterns can be used to identify 
cause-and-effect relationships  
(MS-ESS1-1) 

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-ESS1-3) 

Systems and System Models 
·   Models can be used to represent 
systems and their interactions—such as 
inputs, processes and outputs—and 
energy, matter, and information flows 
within systems. (MS-ESS2-6) 

Connections to Nature of Science 

Scientific Knowledge Assumes an 
Order and Consistency in Natural 
Systems 
Science assumes that objects and 
events in natural systems occur in 
consistent patterns that are 
understandable through measurement 
and observation. 
(MS-ESS1-1),(MS-ESS1-2) 

http://www.nap.edu/openbook.php?record_id=13165&page=89
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http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=186
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http://www.nap.edu/openbook.php?record_id=13165&page=91


 

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. 
 
MS-ETS1-4.  Develop a model to 
generate data for iterative testing and 
modification of a proposed object, tool, or 
process such that an optimal design can 
be achieved. 

is better than any of its predecessors. 
(MS-ETS1-3) 
 
Models of all kinds are important for 
testing solutions. (MS-ETS1-4) 
 
ETS1.C: Optimizing the Design 
Solution 
Although one design may not perform the 
best across all tests, identifying the 
characteristics of the design that 
performed the best in each test can 
provide useful information for the 
redesign process—that is, some of those 
characteristics may be incorporated into 
the new design. (MS-ETS1-3) 
 
The iterative process of testing the most 
promising solutions and modifying what 
is proposed on the basis of the test 
results leads to greater refinement and 
ultimately to an optimal solution. 
(MS-ETS1-4) 

 

Assessment Evidence 

Performance Tasks Other Evidence 

● Identify the different branches of Earth Systems Science 
● Analyze geographic maps to identify major land features 

and oceans 
● Compare and contrast different geographic locations in 

order to find patterns 

● Do Now 
● Exit slips 
● Discussion 
● Group work/pair-share 
● Homework 
● Written Assessments (tests, quizzes, etc) 



 

● Compare and contrast physical, mathematical and 
conceptual models as they apply to investigations 

● Analyze factors that influence density and create 
diagrams to illustrate the relationship between mass and 
volume 

● Identify and practice safe methods for lab investigations 

Resources 

● Interactive Workbooks 
● Interactive Websites 
● Read Works 
● Lab Investigations 
● Videos 
● Discovery Education - discoveryeducation.com 

Learning Path 

● Small group investigations 
● Small group & whole class discussions 
● Guided reading of short science and non-fiction texts 
● One on one and small group conferencing 
● Research  
● Flexible Groups 

 
  



 

 

Content Area: Earth Systems Science Grade: 7 

Unit: 2 Unit Name: Space Systems 

Big Question that Lead to Enduring Understandings 

How do Earth, the sun and the moon interact? 
 

Standards 

NJSLS Technology Standards and 21st Century Skills: 

ELA/Literacy 
● ST.6-8.1 Cite specific textual evidence to support 

analysis of science and technical texts.  
● RST.6-8.7 Integrate quantitative or technical information 

expressed in words in a text with a version of that 
information expressed visually (e.g., in a flowchart, 
diagram, model, graph, or table). (MS-ESS1-3) 

● SL.8.5 Integrate multimedia and visual displays into 
presentations to clarify information, strengthen claims 
and evidence, and add interest.  

            (MS-ESS1- 1),(MS-ESS1-2),(MS-ESS1-3)  
 

Mathematics  
● MP.2 Reason abstractly and quantitatively. 
● MP.4 Model with mathematics. (MS-ESS1-3) 
● 6.RP.A.1 Understand the concept of a ratio and use ratio 

language to describe a ratio relationship between two 
quantities. (MS-ESS1-1),(MS-ESS1-2)  

● 7.RP.A.2 Recognize and represent proportional 
relationships between quantities. 
(MS-ESS1-1),(MS-ESS1-2),(MS-ESS1-3)  

Technology Standards 
● 8.1.8.A.1 Demonstrate knowledge of a real world 

problem using digital tools.  
● 8.1.8.A.3 Use and/or develop a simulation that provides 

an environment to solve a real world problem or theory 
● 8.1.8.A.4 Graph and calculate data within a spreadsheet 

and present a summary of  the results 
● 8.1.8.A.5 Create a database query, sort and create a 

report and describe the process, and explain the report 
results 

● 8.1.8.E.1 Effectively use a variety of search tools and 
filters in professional public databases to find information 
to solve a real world problem.8.1.8.F.1 Explore a local 
issue, by using digital tools to collect and analyze data to 
identify a solution and make an informed decision. 

 
 

21st Century Skills 
● CRP1. Act as a responsible and contributing citizen and 

employee. 
● CRP2. Apply appropriate academic and technical skills. 



 

● 6.EE.B.6 Use variables to represent numbers and write 
expressions when solving a real-world or mathematical 
problem; understand that a variable can represent an 
unknown number, or, depending on the purpose at hand, 
any number in a specified set. 
(MS-ESS1-1),(MS-ESS1-2),(MS-ESS1-3) 

● 7.EE.B.6 Use variables to represent quantities in a 
real-world or mathematical problem, and construct 
simple equations and inequalities to solve problem by 
reasoning about the quantities. 
(MS-ESS1-2),(MS-ESS1-4) 

● CRP4. Communicate clearly and effectively and with 
reason. 

● CRP5. Consider the environmental, social and economic 
impacts of decisions. 

● CRP7. Employ valid and reliable research strategies. 
● CRP8. Utilize critical thinking to make sense of problems 

and persevere in solving them. 
● CRP11. Use technology to enhance productivity. 

NJSLS Science (NGSS) 

 
Students will be able to… 

 
MS-ESS1-1-Develop and use a model of 
the Earth-sun-moon system to describe 
the cyclic patterns of lunar phases, 
eclipses of the sun and moon, and 
seasons. 

[Clarification Statement: Examples of 
models can be physical, graphical, or 
conceptual.]  
MS-ESS1-2-Develop and use a model to 
describe the role of gravity in the motions 
within galaxies and the solar system. 

[Clarification Statement: Emphasis for the 
model is on gravity as the force that holds 
together the solar system and Milky Way 
galaxy and controls orbital motions within 
them. Examples of models can be 
physical (such as the analogy of distance 

Student will know… 
 

ESS1.A: The Universe and Its Stars 
Patterns of the apparent motion of the 
sun, the moon, and stars in the sky can 
be observed, described, predicted, and 
explained with models. (MS-ESS1-1) 
Earth and its solar system are part of the 
Milky Way galaxy, which is one of many 
galaxies in the universe. (MS-ESS1-2) 

ESS1.B: Earth and the Solar System 
The solar system consists of the sun and 
a collection of objects, including planets, 
their moons, and asteroids that are held in 
orbit around the sun by its gravitational 
pull on them. (MS-ESS1-2),(MS-ESS1-3) 

This model of the solar system can 
explain eclipses of the sun and the moon. 
Earth’s spin and axis is fixed in direction 

Crosscutting Concepts 
 

Patterns 
Patterns can be used to identify 
cause-and-effect relationships. 
(MS-ESS1-1) 
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-ESS1-3),(MS-ESS1-4) 
Systems and System Models 
Models can be used to represent 
systems and their interactions. 
(MS-ESS1-2) 
   - - - - - - - - - - - - - - - - - - - - - - - - 
Connections to 
Engineering,Technology, and 
Applications of Science 

http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=175
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http://www.nap.edu/openbook.php?record_id=13165&page=173
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along a football field or computer 
visualizations of elliptical orbits) or 
conceptual (such as mathematical 
proportions relative to the size of familiar 
objects such as students' school or 
state).] [Assessment Boundary: 
Assessment does not include Kepler’s 
Laws of orbital motion or the apparent 
retrograde motion of the planets as 
viewed from Earth.]  
 
MS-ESS1-3- Analyze and interpret data 
to determine scale properties of objects in 
the solar system. [Clarification Statement: 
Emphasis is on the analysis of data from 
Earth-based instruments, space-based 
telescopes, and spacecraft to determine 
similarities and differences among solar 
system objects. Examples of scale 
properties include the sizes of an object’s 
layers (such as crust and atmosphere), 
surface features (such as volcanoes), and 
orbital radius. Examples of data include 
statistical information, drawings and 
photographs, and models.]  [Assessment 
Boundary: Assessment does not include 
recalling facts about properties of the 
planets and other solar system bodies.] 

● Analyze and interpret data to 
determine similarities and 
differences in findings.  

 
MS-ETS1-2.  Evaluate competing design 
solutions using a systematic process to 

over the short-term but tilted relative to its 
orbit around the sun. The seasons are a 
result of that tilt and are caused by the 
differential intensity of sunlight on different 
areas of Earth across the year. 
(MS-ESS1-1) 

The solar system appears to have formed 
from a disk of dust and gas, drawn 
together by gravity. (MS-ESS1-2) 
 
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. (MS-ETS1-2), (MS-ETS1-3) 
 
Sometimes parts of different solutions can 
be combined to create a solution that is 
better than any of its predecessors. 
(MS-ETS1-3) 
 
ETS1.C: Optimizing the Design 
Solution 
Although one design may not perform the 
best across all tests, identifying the 
characteristics of the design that 
performed the best in each test can 
provide useful information for the redesign 
process—that is, some of those 
characteristics may be incorporated into 
the new design. (MS-ETS1-3) 

  
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-ESS1-3) 
- - - - - - - - - - - - - - - - - - - - - - - - -  
Connections to Nature of Science  
Scientific Knowledge Assumes an 
Order and Consistency in Natural 
Systems 
Science assumes that objects and 
events in natural systems occur in 
consistent patterns that are 
understandable through measurement 
and observation. 
(MS-ESS1-1),(MS-ESS1-2) 

http://www.nap.edu/openbook.php?record_id=13165&page=149
http://www.nap.edu/openbook.php?record_id=13165&page=175
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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. 

 

Assessment Evidence 

Performance Tasks Other Evidence 

● Develop and discuss a model to represent the scale of 
Earth, Sun, and Moon system 

● Create a model of the Earth - Moon system to explain 
moon phases 

● Create models to explain what causes Solar and Lunar 
Eclipses  

● Collect and analyze data to explore the relationship 
between angles of sunlight and temperature 

● Do Now 
● Exit slips 
● Discussion 
● Group work/pair-share 
● Homework 
● Written Assessments (tests, quizzes, etc) 

 

Resources 

● Interactive Workbook 
● Interactive Websites 
● Read Works 
● Lab Investigations 
● Videos 
● Discovery Education - discoveryeducation.com 

Learning Path 

● Small group investigations 



 

● Small group & whole class discussions 
● Guided reading of short science and non-fiction texts 
● One on one and small group conferencing 
● Research  
● Flexible Groups 

 
 
  



 

 

Content Area: Earth Systems Science Grade: 7 

Unit: 3 Unit Name: Weather and Climate 

Big Question that Lead to Enduring Understandings 

How does the sun’s energy affect Earth’s atmosphere? 
What factors affect Earth’s climate?  

Standards 

NJSLS Technology Standards and 21st Century Skills: 

ELA/Literacy 
● RI.7.1-Cite several pieces of textual evidence to support 

analysis of what the text says explicitly as well as 
inferences drawn from the text. 

● RI.7.2-Determine two or more central ideas in a text and 
analyze their development over the course of the text; 
provide an objective summary of the text. 

● RI.7.4-Determine the meaning of words and phrases as 
they are used in a text, including figurative, connotative, 
and technical meanings; analyze the impact of a specific 
word choice on meaning and tone. 

● W.7.1.B-Support claim(s) with logical reasoning and 
relevant evidence, using accurate, credible sources and 
demonstrating an understanding of the topic or text. 

● W.7.7-Conduct short research projects to answer a 
question, drawing on several sources and generating 
additional related, focused questions for further research 
and investigation. 

● W.7.8-Gather relevant information from multiple print and 
digital sources, using search terms effectively; assess 
the credibility and accuracy of each source; and quote or 
paraphrase the data and conclusions of others while 

Technology Standards 
● 8.1.8.A.1 Demonstrate knowledge of a real world 

problem using digital tools.  
● 8.1.8.A.3 Use and/or develop a simulation that provides 

an environment to solve a real world problem or theory 
● 8.1.8.A.4 Graph and calculate data within a spreadsheet 

and present a summary of  the results. 
● 8.1.8.A.5 Create a database query, sort and create a 

report and describe the process, and explain the report 
results. 

● 8.1.8.E.1 Effectively use a variety of search tools and 
filters in professional public databases to find information 
to solve a real world problem.8.1.8.F.1 Explore a local 
issue, by using digital tools to collect and analyze data to 
identify a solution and make an informed decision. 

 
 

 
 

21st Century Skills 
● CRP1. Act as a responsible and contributing citizen and 

employee. 

http://www.corestandards.org/ELA-Literacy/RI/7/1/


 

avoiding plagiarism and following a standard format for 
citation. 

● SL.7.1-Engage effectively in a range of collaborative 
discussions (one-on-one, in groups, and teacher-led) 
with diverse partners on grade 7 topics, texts, and 
issues, building on others' ideas and expressing their 
own clearly. 

● SL.7.4-Present claims and findings, emphasizing salient 
points in a focused, coherent manner with pertinent 
descriptions, facts, details, and examples; use 
appropriate eye contact, adequate volume, and clear 
pronunciation. 

Mathematics 
● 6.RP.A.1 Understand the concept of a ratio and use ratio 

language to describe a ratio relationship between two 
quantities. (MS-ESS3-3) 

● 7.RP.A.2 Recognize and represent proportional 
relationships between quantities. (MS-ESS3-3) 

● MP.2 Reason abstractly and quantitatively. 
(MS-ESS2-5),(MS-ESS3-5)  

● 6.EE.B.6 Use variables to represent numbers and write 
expressions when solving a real-world or mathematical 
problem; understand that a variable can represent an 
unknown number, or, depending on the purpose at hand, 
any number in a specified set. (MS-ESS3-5)  

● CRP2. Apply appropriate academic and technical skills. 
● CRP4. Communicate clearly and effectively and with 

reason. 
● CRP5. Consider the environmental, social and economic 

impacts of decisions. 
● CRP7. Employ valid and reliable research strategies. 
● CRP 8. Utilize critical thinking to make sense of 

problems and persevere in solving them. 
● CRP11. Use technology to enhance productivity. 

 
 
 
 
 
 

NJSLS Science (NGSS) 

 
Students will be able to... 

 
MS-ESS2-4 Develop a model to describe 
the cycling of water through Earth's 
systems driven by energy from the sun 

Student will know… 
ESS2.C: The Roles of Water in Earth's 
Surface Processes 
● Water continually cycles among land, 

ocean, and atmosphere via 

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

http://www.corestandards.org/Math/Content/6/EE
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and the force of gravity. [Clarification 
Statement: Emphasis is on the ways 
water changes its state as it moves 
through the multiple pathways of the 
hydrologic cycle. Examples of models can 
be conceptual or physical.] [Assessment 
Boundary: A quantitative understanding of 
the latent heats of vaporization and fusion 
is not assessed. 
 
MS-ESS2-5: Collect data to provide 
evidence for how the motions and 
complex interactions of air masses results 
in changes in weather conditions. 
[Clarification Statement: Emphasis is on 
how air masses flow from regions of high 
pressure to low pressure, causing 
weather (defined by temperature, 
pressure, humidity, precipitation, and 
wind) at a fixed location to change over 
time, and how sudden changes in 
weather can result when different air 
masses collide. Emphasis is on how 
weather can be predicted within 
probabilistic ranges. Examples of data 
can be provided to students (such as 
weather maps, diagrams, and 
visualizations) or obtained through 
laboratory experiments (such as with 
condensation).] [Assessment Boundary: 
Assessment does not include recalling 
the names of cloud types or weather 
symbols used on weather maps or the 
reported diagrams from weather stations.] 
 

transpiration, evaporation, 
condensation and crystallization, and 
precipitation, as well as downhill flows 
on land. (MS-ESS2-4) 

● The complex patterns of the changes 
and the movement of water in the 
atmosphere, determined by winds, 
landforms, and ocean temperatures 
and currents, are major determinants 
of local weather patterns. 
(MS-ESS2-5) 

● Global movements of water and its 
changes in form are propelled by 
sunlight and gravity. (MS-ESS2-4) 

● Variations in density due to variations 
in temperature and salinity drive a 
global pattern of interconnected ocean 
currents. (MS-ESS2-6) 

ESS2.D: Weather and Climate 

● Weather and climate are influenced 
by interactions involving sunlight, the 
ocean, the atmosphere, ice, 
landforms, and living things. These 
interactions vary with latitude, altitude, 
and local and regional geography, all 
of which can affect oceanic and 
atmospheric flow patterns. 
(MS-ESS2-6) 

● Because these patterns are so 
complex, weather can only be 

 
Cause and Effect 
Relationships can be classified as causal 
or correlational, and correlation does not 
necessarily imply causation. (MS-ESS3-3) 
 
Cause and effect relationships may be 
used to predict phenomena in natural or 
designed systems. (MS-ESS2-5) 
 
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) 
 
Systems and System Models 
Models can be used to represent systems 
and their interactions—such as inputs, 
processes and outputs—and energy, 
matter, and information flows within 
systems. (MS-ESS2-6) 
 
Energy and Matter 
Within a natural or designed system, the 
transfer of energy drives the motion 
and/or cycling of matter. (MS-ESS2-4) 
 
Connections to Engineering, 
Technology, and Applications of 
Science 
  
Influence of Science, Engineering, and 
Technology on Society and the Natural 
World 
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● ESS2.C, ESS2.D - Use a model to 
explain the mechanisms that 
cause varying daily temperature 
ranges in a coastal community 
and in a community located in the 
interior of the country. [Note: This 
SLO is based disciplinary core 
ideas found in the Framework. It is 
included as a scaffold to the 
following SLO.] 

 
● ESS2.C - Explain how variations 

in density result from variations in 
temperature and salinity drive a 
global pattern of interconnected 
ocean currents. [Note: This SLO is 
based on a disciplinary core idea 
found in the Framework. It is 
included as a scaffold to the 
following SLO.]  

MS-ESS2-6 Develop and use a model to 
describe how unequal heating and 
rotation of the Earth cause patterns of 
atmospheric and oceanic circulation that 
determine regional climates. [Clarification 
Statement: Emphasis is on how patterns 
vary by latitude, altitude, and geographic 
land distribution. Emphasis of 
atmospheric circulation is on the 
sunlight-driven latitudinal banding, the 
Coriolis effect, and resulting prevailing 
winds; emphasis of ocean circulation is 
on the transfer of heat by the global 
ocean convection cycle, which is 

predicted probabilistically. 
(MS-ESS2-5) 

● The ocean exerts a major influence on 
weather and climate by absorbing 
energy from the sun, releasing it over 
time, and globally redistributing it 
through ocean currents. (MS-ESS2-6) 

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) 

ESS3.C: Human Impacts on Earth 
Systems 

● Human activities have significantly 
altered the biosphere, sometimes 
damaging or destroying natural 
habitats and causing the extinction 
of other species. But changes to 
Earth’s environments can have 
different impacts (negative and 
positive) for different living things. 
(MS-ESS3-3) 
 

ESS3.D: Global Climate Change 

● Human activities, such as the 
release of greenhouse gases from 
burning fossil fuels, are major 
factors in the current rise in 

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),(MS-ESS3-4) 
 
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),(MS-ESS3-3) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Connections to Nature of Science 
  
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-ESS3-4) 
 
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-ETS1-1) 
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constrained by the Coriolis effect and the 
outlines of continents. Examples of 
models can be diagrams, maps and 
globes, or digital representations.]  
[Assessment Boundary: Assessment 
does not include the dynamics of the 
Coriolis effect.] 

 

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 with no 
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 

Earth’s mean surface temperature 
(global warming). Reducing the 
level of climate change and 
reducing human vulnerability to 
whatever climate changes do 
occur depend on the 
understanding of climate science, 
engineering capabilities, and other 
kinds of knowledge, such as 
understanding of human behavior 
and on applying that knowledge 
wisely in decisions and activities. 
(MS-ESS3-5) 

 

ETS1.A: Defining and Delimiting 
Engineering Problems 

● The more precisely a design task’s 
criteria and constraints can be 
defined, the more likely it is that 
the designed solution will be 
successful. Specification of 
constraints includes consideration 
of scientific principles and other 
relevant knowledge that are likely 
to limit possible solutions. 
(MS-ETS1-1) 

 

ETS1.B: Developing Possible 
Solutions 

● There are systematic processes 
for evaluating solutions with 
respect to how well they meet the 

 
The uses of technologies and 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. (MS-ETS1-1) 
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basements in tornado-prone regions or 
reservoirs to mitigate droughts).] 

 

MS-ESS3-3.  Apply scientific principles to 
design a method for monitoring and 
minimizing a human impact on the 
environment.* [Clarification Statement: 
Examples of the design process include 
examining human environmental impacts, 
assessing the kinds of solutions that are 
feasible, and designing and evaluating 
solutions that could reduce that impact. 
Examples of human impacts can include 
water usage (such as the withdrawal of 
water from streams and aquifers or the 
construction of dams and levees), land 
usage (such as urban development, 
agriculture, or the removal of wetlands), 
and pollution (such as of the air, water, or 
land).] 

 

MS-ESS3-5.  Ask questions to clarify 
evidence of the factors that have caused 
the rise in global temperatures over the 
past century. [Clarification Statement: 
Examples of factors include human 
activities (such as fossil fuel combustion, 
cement production, and agricultural 
activity) and natural processes (such as 
changes in incoming solar radiation or 
volcanic activity). Examples of evidence 
can include tables, graphs, and maps of 
global and regional temperatures, 

criteria and constraints of a 
problem. (MS-ETS1-2), 
(MS-ETS1-3) 

 

● Sometimes parts of different 
solutions can be combined to 
create a solution that is better than 
any of its predecessors. 
(MS-ETS1-3) 

 

ETS1.C: Optimizing the Design 
Solution 

● Although one design may not 
perform the best across all tests, 
identifying the characteristics of 
the design that performed the best 
in each test can provide useful 
information for the redesign 
process—that is, some of those 
characteristics may be 
incorporated into the new design. 
(MS-ETS1-3) 
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atmospheric levels of gases such as 
carbon dioxide and methane, and the 
rates of human activities. Emphasis is on 
the major role that human activities play 
in causing the rise in global 
temperatures.] 

 

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. 

 

Assessment Evidence 

Performance Tasks Other Evidence 



 

● Analyze ocean currents - (surface and deep currents) 
● Compare and contrast layers of the atmosphere 
● Develop a model to represent the water cycle 
● Investigate and explain altitude’s effect on air pressure, 

temperature, and density 
● Develop a model to represent how radiation, conduction 

and convection work together to heat the troposphere 
● Develop and use models to show how the unequal heating 

of Earth’s surface create local and global winds 
● Catastrophic events research project  

● Do Now 
● Exit slips 
● Discussion 
● Group work/pair-share 
● Homework 
● Written Assessments (tests, quizzes, etc) 

Resources 

● Interactive Workbook 
● Interactive Websites 
● Read Works 
● Lab Investigations 
● Videos 
● Discovery Education - discoveryeducation.com 

Learning Path 

● Small group investigations 
● Small group & whole class discussions 
● Guided reading of short science and non-fiction texts 
● One on one and small group conferencing 
● Research  
● Flexible Groups 

 
 
 
 
  



 

 

Content Area: Earth Systems Science Grade: 7 

Unit: 4 Unit Name: Earth’s Systems 

Big Questions that Lead to Enduring Understandings 

How do moving plates change Earth’s crust? 
What drives the cycling of Earth’s materials? 

How do we learn about Earth’s 4.6 billion year history 

Standards 

NJSLS Technology Standards and 21st Century Skills: 

ELA/Literacy 
● RI.7.1-Cite several pieces of textual evidence to support 

analysis of what the text says explicitly as well as 
inferences drawn from the text. 

● RI.7.2-Determine two or more central ideas in a text and 
analyze their development over the course of the text; 
provide an objective summary of the text. 

● RI.7.4-Determine the meaning of words and phrases as 
they are used in a text, including figurative, connotative, 
and technical meanings; analyze the impact of a specific 
word choice on meaning and tone. 

● W.7.1.B-Support claim(s) with logical reasoning and 
relevant evidence, using accurate, credible sources and 
demonstrating an understanding of the topic or text. 

● W.7.7-Conduct short research projects to answer a 
question, drawing on several sources and generating 
additional related, focused questions for further research 
and investigation. 

● W.7.8-Gather relevant information from multiple print and 
digital sources, using search terms effectively; assess 
the credibility and accuracy of each source; and quote or 

Technology Standards 
● 8.1.8.A.1 Demonstrate knowledge of a real world 

problem using digital tools.  
● 8.1.8.A.3 Use and/or develop a simulation that provides 

an environment to solve a real world problem or theory 
● 8.1.8.A.4 Graph and calculate data within a spreadsheet 

and present a summary of  the results 
● 8.1.8.A.5 Create a database query, sort and create a 

report and describe the process, and explain the report 
results 

● 8.1.8.E.1 Effectively use a variety of search tools and 
filters in professional public databases to find information 
to solve a real world problem.8.1.8.F.1 Explore a local 
issue, by using digital tools to collect and analyze data to 
identify a solution and make an informed decision. 

 
 

21st Century Skills 
● CRP1. Act as a responsible and contributing citizen and 

employee. 
● CRP2. Apply appropriate academic and technical skills. 



 

paraphrase the data and conclusions of others while 
avoiding plagiarism and following a standard format for 
citation. 

● SL.7.1-Engage effectively in a range of collaborative 
discussions (one-on-one, in groups, and teacher-led) 
with diverse partners on grade 7 topics, texts, and 
issues, building on others' ideas and expressing their 
own clearly. 

● SL.7.4-Present claims and findings, emphasizing salient 
points in a focused, coherent manner with pertinent 
descriptions, facts, details, and examples; use 
appropriate eye contact, adequate volume, and clear 
pronunciation. 

 
Mathematics  

● Use variables to represent quantities in a real-world or 
mathematical problem, and construct simple equations 
and inequalities to solve problems by reasoning about 
the quantities. (MS-ESS2-2),(MS-ESS2-3) 7.EE.B.4 

● Use variables to represent numbers and write 
expressions when solving a real-world or mathematical 
problem; understand that a variable can represent an 
unknown number, or, depending on the purpose at hand, 
any number in a specified set. 
(MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3)  6.EE.B.6 

● Use variables to represent quantities in a real-world or 
mathematical problem, and construct simple equations 
and inequalities to solve problems by reasoning about 
the quantities. (MS-ESS1-4) 7.EE.B.6 

● Reason abstractly and 
quantitatively. (MS-ESS2-2),(MS-ESS2-3) MP.2 

● CRP4. Communicate clearly and effectively and with 
reason. 

● CRP5. Consider the environmental, social and economic 
impacts of decisions. 

● CRP7. Employ valid and reliable research strategies. 
● CRP 8. Utilize critical thinking to make sense of 

problems and persevere in solving them. 
● CRP11. Use technology to enhance productivity. 

NJSLS Science (NGSS) 

 

http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/7/EE


 

Students will be able to… 
MS-ESS1-4. Construct a scientific 
explanation based on evidence from rock 
strata for how the geologic time scale is 
used to organize Earth's 
4.6-billion-year-old history.  [Clarification 
Statement: Emphasis is on how analyses 
of rock formations and the fossils they 
contain are used to establish relative 
ages of major events in Earth’s history. 
Examples of Earth’s major events could 
range from being very recent (such as 
the last Ice Age or the earliest fossils of 
homo sapiens) to very old (such as the 
formation of Earth or the earliest).] 
 
MS-ESS2-1.  Develop a model to 
describe the cycling of Earth's materials 
and the flow of energy that drives this 
process. [Clarification Statement: 
Emphasis is on the processes of melting, 
crystallization, weathering, deformation, 
and sedimentation, which act together to 
form minerals and rocks through the 
cycling of Earth’s materials.] 
[Assessment Boundary: Assessment 
does not include the identification and 
naming of minerals.] 
 
MS-ESS2-2.  Construct an explanation 
based on evidence for how geoscience 
processes have changed Earth's surface 
at varying time and spatial scales. 

Student will know… 
ESS1.C: The History of Planet Earth 
The geologic time scale interpreted from 
rock strata provides a way to organize 
Earth’s history. Analyses of rock strata 
and the fossil record provide only relative 
dates, not an absolute scale. 
(MS-ESS1-4) 
 

ESS2.A: Earth’s Materials and 
Systems 
All Earth processes are the result of 
energy flowing and matter cycling within 
and among the planet’s systems. This 
energy is derived from the sun and 
Earth’s hot interior. The energy that flows 
and matter that cycles produce chemical 
and physical changes in Earth’s 
materials and living organisms. 
(MS-ESS2-1) 
 
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) 

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 

Crosscutting Concepts 
Patterns 
Patterns in rates of change and other 
numerical relationships can provide 
information about natural systems. 
(MS-ESS2-3) 
 
Cause and Effect 
Cause and effect relationships may be 
used to predict phenomena in natural or 
designed systems. (MS-ESS2-5) 
 
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) 
 
Systems and System Models 
Models can be used to represent 
systems and their interactions—such as 
inputs, processes and outputs—and 
energy, matter, and information flows 
within systems. (MS-ESS2-6) 
 
Energy and Matter 
Within a natural or designed system, the 
transfer of energy drives the motion 
and/or cycling of matter. (MS-ESS2-4) 
 
Stability and Change 
Explanations of stability and change in 
natural or designed systems can be 
constructed by examining the changes 
over time and processes at different 
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[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.] 
 
MS-ESS2-3.  Analyze and interpret data 
on the distribution of fossils and rocks, 
continental shapes, and seafloor 
structures to provide evidence of the past 
plate motions. [Clarification Statement: 
Examples of data include similarities of 
rock and fossil types on different 
continents, the shapes of the continents 
(including continental shelves), and the 
locations of ocean structures (such as 
ridges, fracture zones, and trenches).] 
[Assessment Boundary: Paleomagnetic 
anomalies in oceanic and continental 
crust are not assessed.] 
 

surface features and create underground 
formations. (MS-ESS2-2) 

ESS1.C: The History of Planet Earth 
The geologic time scale interpreted from 
rock strata provides a way to organize 
Earth’s history. Analyses of rock strata 
and the fossil record provide only relative 
dates, not an absolute scale. 
(MS-ESS1-4) 
 
Tectonic processes continually generate 
new ocean sea floor at ridges and 
destroy old sea floor at trenches. 
(HS.ESS1.C GBE),(secondary to 
MS-ESS2-3) 

ESS2.B: Plate Tectonics and 
Large-Scale System Interactions 
Maps of ancient land and water patterns, 
based on investigations of rocks and 
fossils, make clear how Earth’s plates 
have moved great distances, collided, 
and spread apart. (MS-ESS2-3) 
 

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 

scales, including the atomic scale. 
(MS-ESS2-1) 
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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-ESS3-4. Construct an argument 
supported by evidence for how increases 
in human population and per-capita 
consumption of natural resources impact 
Earth's systems.[Clarification Statement: 
Examples of evidence include 
grade-appropriate databases on human 
populations and the rates of consumption 
of food and natural resources (such as 
freshwater, mineral, and energy). 
Examples of impacts can include 
changes to the appearance, composition, 

around the planet as a result of past 
geologic processes. (MS-ESS3-1) 

 

ESS3.C: Human Impacts on Earth 
Systems 
Typically as human populations and 
per-capita consumption of natural 
resources increase, so do the negative 
impacts on Earth unless the activities 
and technologies involved are 
engineered otherwise. 
(MS-ESS3-3),(MS-ESS3-4) 
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and structure of Earth’s systems as well 
as the rates at which they change. The 
consequences of increases in human 
populations and consumption of natural 
resources are described by science, but 
science does not make the decisions for 
the actions society takes).] 

 

Assessment Evidence 

Performance Tasks Other Evidence 

● Investigate and discuss convection in the mantle 
● Investigate and discuss the formation of rocks 

throughout the stages of the rock cycle 
● Explore the processes of seafloor spreading and 

deep-ocean trenches 
● Use models to recreate Pangaea and compare/contrast 

to modern day Earth 
● Investigate and defend the Theory of Plate Tectonics  
● Investigate and discuss rock formations and the fossils 

they contain to establish Earth’s history 

● Do Now 
● Exit slips 
● Discussion 
● Group work/pair-share 
● Homework 
● Written Assessments (tests, quizzes, etc) 

Resources 

● Interactive Workbook 
● Interactive Websites 
● Read Works 
● Lab Investigations 
● Videos 
● Discovery Education - discoveryeducation.com 

Learning Path 

● Small group investigations 



 

● Small group & whole class discussions 
● Guided reading of short science and non-fiction texts 
● One on one and small group conferencing 
● Research  
● Flexible Groups 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Modifications (Special Education/Academic Support/ ELL) 

Resources Modifications (Special 
Education/Academic Support) 

ELL Gifted Learners 

Science A-Z 
Newsela 
Brain Pop 
Jr.  
Brain Pop 
Read Works 
Gizmos 

● Graphic organizers 
● Brainstorming with a teacher 
● Scaffolding 
● DIfferentiated Groupings 
● PreWriting 
● Multisensory Presentation of Data 
● Clarify Directions 
● Preferential Seating 
● Modify Content, Length, and 

Format of Assessments 
● Leveled Readings 
● Additional Time for Task 

Completion 
● PreTeaching 
● ReTeaching 
● Clarify directions and expectations 
● Refocus and Redirection 
● Wordbanks provided as needed 
● Small Group for Assessments 
● PreView Texts 
● Frontload vocabulary 
● Small group instruction 

● Manipulatives 
● Preteach vocabulary  
● Activate prior knowledge  
● Identify big picture 

concepts 
● Build in time for reteaching 

and repetition  
● Provide extra “wait” time  
● Connect to previous taught 

lessons. 
● Provide student with word 

bank  
● Model expectations 
● Think and read aloud 
● Provide a final product 

example 
● Provide language 

objectives associated with 
concepts  

● Act out classroom 
behaviors with students 

● Modify assessments 
● Use real objects 
● Word walls with pictures 
● Laminated cards or mini 

anchor charts placed on 
students individual desks.  

● Same posters used every 
time.  

● Provide sentence frames 

● Differentiation with high 
level materials 

● Curriculum Compacting 
● Independent Study 
● State, local and national 

conferences and 
competitions 

● Student led discussions 
and learning 

● Student product choice 
● Additional open ended 

tasks 
● Incorporate problem 

solving activities 
● Promote creative and 

critical thinking 
● Provide flexible 

environment 



 

for explanation questions 
● Scribe 
● Thematic word walls 
● Allow word walls to stay up 

during assessments  
● Reduce number of 

problems required 
● Allow time for instruction 
● ESL teacher can pre teach 

the lesson before 
introducing concept in the 
classroom.  

● Verbal prompting 
● Reword directions and 

allow verbal clarification 
before answering 
questions.  

● Extended time 
● Small group instruction 
● Small group testing 
● Audio version of text if 

possible  
● Graphic organizers 
● Multi-sensory learning 
● Pair with higher level ELL 

or student.  

 


