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Course Description: 
 
STEM focuses on inquiry driven lab activities that interweave the four disciplines of science, technology, engineering, and mathematics.  Topics 
covered in this course include formation of the universe, geologic timelines, volcanic eruptions, earthquakes, climate change, renewable energies, 
sustainability, and human’s interactions with the world. 
 
 
Table of contents: 
 

Pacing Guide 

Unit 1: Space Systems 

Unit 2: History of the Earth 

Unit 3: Earth Systems 

Unit 4: Weather & Climate 

Unit 5: Energy 

Unit 6:  Human Sustainability 

Unit 7: Forces & Interaction at Earth’s Surface 

Appendix A – Culturally Relevant Pedagogy Examples 

Appendix B – ELL Supports 

Appendix C – Differentiated instruction 

Appendix D - Enrichment 

Appendix E - Resources 

 

 
  



 

 

Pacing Guide: 
 

Unit NJSLS Pacing 

Unit 1: Space Systems HS-ESS1-1, HS-ESS1-2, HS-ESS1-3 , HS-ESS1-4  
HS-ETS1-4 , HS-PS2-4 
 

Weeks 1-3 

Unit 2: History of the Earth HS-ESS1-5, HS-ESS1-6, HS-ESS2-1 , HS-PS4-1 
 

Weeks 4-6 

Unit 3: Earth Systems HS-ESS2-2, HS-ESS2-3 , HS-ESS2-6 , HS-ESS2-7 
 

Weeks 7-9 

Unit 4: Weather & Climate HS-ESS2-4, HS-ESS2-5, HS-ESS3-5, HS-ETS1-1 
 

Weeks 10-11 

Unit 5: Energy HS-PS2-5, HS-PS3-1, HS-PS3-2, HS-PS3-3 
 

Weeks 12-13 

Unit 6:  Human Sustainability HS-ESS3-1, HS-ESS3-2, HS-ESS3-3, HS-ESS3-4, 
HS-ESS3-6, HS-ETS1-2 
 

Weeks 14-16 

Unit 7: Forces & Interaction at Earth’s Surface HS-PS2-1, HS-PS2-2, HS-PS2-3 
 

Weeks 17-18 

  



 

 

 Course Title: STEM 

Unit Title: Space Systems Unit Number: 1 

Desired Outcomes 

NJSLS: 
 
Earth and Space Science (ESS): 
 

● HS-ESS1-2 Construct an explanation of the Big Bang theory based on astronomical evidence of light spectra, motion of distant 
galaxies, and composition of matter in the universe. 

● HS-ESS1-1 Develop a model based on evidence to illustrate the life span of the sun and the role of nuclear fusion in the sun’s core to 
release energy that eventually reaches Earth in the form of radiation  

● HS-ESS1-3 Communicate scientific ideas about the way stars, over their life cycle, produce elements.  
● HS-ESS1-4 Use mathematical or computational representations to predict the motion of orbiting objects in the solar system.  

 
Physical Sciences (PS): 
 

● HS-PS2-4 Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s Law to describe and predict the 
gravitational and electrostatic forces between objects. 

Engineering, Technology, and Applications of Science (ETS) 

● HS-ETS1-4 Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous 
criteria and constraints on interactions within and between systems relevant to the problem. 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Developing and Using Models 

Modeling in 9–12 builds on K–8 experiences 

and progresses to using, synthesizing, and 

ESS1.A: The Universe and Its Stars 

 The star called the sun is changing and 

will burn out over a lifespan of 

Scale, Proportion, and Quantity 

 The significance of a phenomenon 

is dependent on the scale, 



 

 

developing models to predict and show 

relationships among variables between 

systems and their components in the natural 

and designed world(s). 

 Develop a model based on evidence 

to illustrate the relationships between 

systems or between components of a 

system. (HS-ESS1-1) 

Using Mathematical and Computational 

Thinking 

Mathematical and computational thinking in 

9–12 builds on K–8 experiences and 

progresses to using algebraic thinking and 

analysis, a range of linear and nonlinear 

functions including trigonometric functions, 

exponentials and logarithms, and 

computational tools for statistical analysis to 

analyze, represent, and model data. Simple 

computational simulations are created and 

used based on mathematical models of basic 

assumptions. 

 Use mathematical or computational 

representations of phenomena to 

approximately 10 billion years. (HS-

ESS1-1) 

 The study of stars’ light spectra and 

brightness is used to identify 

compositional elements of stars, their 

movements, and their distances from 

Earth. (HS-ESS1- 2),(HS-ESS1-3) 

 The Big Bang theory is supported by 

observations of distant galaxies 

receding from our own, of the 

measured composition of stars and 

non-stellar gases, and of the maps of 

spectra of the primordial radiation 

(cosmic microwave background) that 

still fills the universe. (HSESS1-2) 

 Other than the hydrogen and helium 

formed at the time of the Big Bang, 

nuclear fusion within stars produces 

all atomic nuclei lighter than and 

including iron, and the process 

releases electromagnetic energy. 

Heavier elements are produced when 

certain massive stars achieve a 

supernova stage and explode. (HS-

ESS1- 2),(HS-ESS1-3) 

ESS1.B: Earth and the Solar System 

proportion, and quantity at which 

it occurs. (HS-ESS1-1) 

 Algebraic thinking is used to 

examine scientific data and 

predict the effect of a change in 

one variable on another (e.g., 

linear growth vs. exponential 

growth). (HS-ESS1-4) 

Energy and Matter 

 Energy cannot be created or 

destroyed– only moved between 

one place and another place, 

between objects and/or fields, or 

between systems. (HS-ESS1-2) 

 In nuclear processes, atoms are 

not conserved, but the total 

number of protons plus neutrons 

is conserved. (HSESS1-3) 

Patterns 

 Different patterns may be 

observed at each of the scales at 

which a system is studied and can 

provide evidence for causality in 

explanations of phenomena. (HS-



 

 

describe explanations. (HS-ESS1-

4),(HS-PS2-4),(HS-ETS1-4) 

Constructing Explanations and Designing 

Solutions 

Constructing explanations and designing 

solutions in 9–12 builds on K–8 experiences 

and progresses to explanations and designs 

that are supported by multiple and 

independent student-generated sources of 

evidence consistent with scientific ideas, 

principles, and theories. 

 Construct an explanation based on 

valid and reliable evidence obtained 

from a variety of sources (including 

students’ own investigations, theories, 

simulations, peer review) 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. (HS-ESS1-2) 

Obtaining, Evaluating, and Communicating 

Information 

 Kepler’s laws describe common 

features of the motions of orbiting 

objects, including their elliptical paths 

around the sun. Orbits may change 

due to the gravitational effects from, 

or collisions with, other objects in the 

solar system. (HS-ESS1-4) 

PS2.B: Types of Interactions 

 Newton’s law of universal gravitation 

and Coulomb’s law provide the 

mathematical models to describe and 

predict the effects of gravitational and 

electrostatic forces between distant 

objects. (HS-PS2-4) 

 Forces at a distance are explained by 

fields (gravitational, electric, and 

magnetic) permeating space that can 

transfer energy through space. 

Magnets or electric currents cause 

magnetic fields; electric charges or 

changing magnetic fields cause 

electric fields. (HS-PS2-4) 

ETS1.B: Developing Possible Solutions 

 Both physical models and computers 
can be used in various ways to aid in 

PS2-4) 

Systems and System Models 

 Models (e.g., physical, 

mathematical, computer models) 

can be used to simulate systems 

and interaction – including energy, 

matter, and information flows – 

within and between systems at 

different scales. (HS-ETS1-4) 

Connections to Engineering, Technology, 

and Applications of Science 

Interdependence of Science, Engineering, 

and Technology 

 Science and engineering 

complement each other in the 

cycle known as research and 

development (R&D).  Many R&D 

projects may involve scientists, 

engineers, and others with wide 

ranges of expertise. (HS-ESS1-

2),(HS-ESS1-4) 

Connections to Nature of Science 

Scientific Knowledge Assumes an 



 

 

Obtaining, evaluating, and communicating 

information in 9–12 builds on K–8 

experiences and progresses to evaluating the 

validity and reliability of the claims, methods, 

and designs. 

 Communicate scientific ideas (e.g. 

about phenomena and/or the process 

of development and the design and 

performance of a proposed process or 

system) in multiple formats (including 

orally, graphically, textually, and 

mathematically). (HS-ESS1-3) 

Connections to Nature of Science 

Science Models, Laws, Mechanisms, and 

Theories Explain Natural Phenomena 

 A scientific theory is a substantiated 

explanation of some aspect of the 

natural world, based on a body of 

facts that have been repeatedly 

confirmed through observation and 

experiment and the science 

community validates each theory 

before it is accepted. If new evidence 

is discovered that the theory does not 

accommodate, the theory is generally 

the engineering design process. 
Computers are useful for a variety of 
purposes, such as running simulations 
to test different ways of solving a 
problem or to see which one is most 
efficient or economical; and in making 
a persuasive presentation to a client 
about how a given design will meet 
his or her needs. (HS-ETS1-4) 

Order and Consistency in Natural 

Systems 

 Scientific knowledge is based on 

the assumption that natural laws 

operate today as they did in the 

past and they will continue to do 

so in the future. (HS-ESS1-2) 

 Science assumes the universe is a 

vast single system in which basic 

laws are consistent. (HS-ESS1-2) 



 

 

modified in light of this new evidence. 

(HS-ESS1-2) 

 Theories and laws provide 

explanations in science. (HS-PS2-4) 

 Laws are statements or descriptions of 

the relationships among observable 

phenomena. (HS-PS2-4) 

 

Students will Know: 
 

1. Big Bang Theory & Life Span of a Star 
2. Evidence to support the Big Bang Theory 
3. Expansion of life span of a star 
4. Predict the motion of orbiting objects using Newton’s and Kepler’s Laws 

 

Students will be able to: 
 

● Use data obtained from various sources to construct a model of the sun’s life cycle 
● Use reliable resources to understand the process of nuclear fusion, its current uses on Earth, and its role in the  

            formation of our universe 
● Perform mathematical computations that will allow for the graphing of planetary motion (i.e. Kepler’s Laws) 

 

Assessment Evidence 

Performance Tasks: 
 

● Solar System Explorer Gizmo   
● Big Bang Theory- Activity                                          
● Earth Moon System      
● Star Spectra Gizmo 

 

Other Evidence: 
 

 Laboratory report    

 Blog postings/responses 

 Unit Test and quiz 



 

 

Learning Plan 

Learning Activities: 
 

● Online demonstration videos 
● In class demonstration 
● Guided readings on background and procedures  
● Case studies 

 

Accommodations 

 
Special Education: 
 

● Peer tutoring 
● Extended time 
● Timelines with due dates 
● Adequate wait time 
● Frequent breaks, if needed 
● Brief and concrete directions 
● Graphic organizers 
● Note taking assistance 
● Study guides 
● Emphasize multi-sensory learning 

 

 
ELL: 
 

● Graphic organizers 
● Cooperative learning structures, such as Think-Pair-Share 
● Wordbanks 
● Sentence Starters 
● Pictures 

 

Related Standards  
Interdisciplinary connections and examples 

● Math 

○ HSN-RN.A.2   Rewrite expressions involving radicals and rational exponents using the properties of exponents. 

■ Example:  Students will apply Kepler’s Third Law of Motion and solve some expressions requiring fractional exponents 

in an interesting modeling context. Like many physical laws, Kepler's third law of planetary motion is an 



 

 

approximation, one with remarkable accuracy.  https://tasks.illustrativemathematics.org/content-

standards/HSN/RN/A/2/tasks/1842  

● ELA 

○ WHST.9-10.1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and 

relevant sufficient textual and non-textual evidence. 

○ WHST.9-10.4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, 

purpose, and audience. 

○  WHST.9-10.5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, 

focusing on addressing what is most significant for a specific purpose and audience. 

○  WHST.9-10.6. Use technology, including the Internet, to produce, share, and update writing products, taking advantage of 

technology’s capacity to link to other information and to display information flexibly and dynamically. 

○ HS-N.Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and 

interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

○ HS-N.Q.A.2  Define appropriate quantities for the purpose of descriptive modeling. 
○ HS-N.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

 
 
Integration of technology and examples   

 8.1.12.A.2  Produce and edit a multi-page digital document for a commercial or professional audience and present it to peers and/or 

professionals in that related area for review. 

o Example:  Students will create a Google Slides presentation to present to class comparing similarities of the different theories 

of universe creation and expansion.  

 
Career ready practices and examples 

 CRP7. Employ valid and reliable research strategies. 
o Example: Students will use evidence to prove the big bang theory and research scientists who played a role in developing the 

theory. 
 
NJ SEL Competencies 

https://tasks.illustrativemathematics.org/content-standards/HSN/RN/A/2/tasks/1842
https://tasks.illustrativemathematics.org/content-standards/HSN/RN/A/2/tasks/1842
http://www.corestandards.org/ELA-Literacy/WHST/9-10/4/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/5/
http://www.corestandards.org/Math/Content/HSN/Q/A/2/
http://www.corestandards.org/Math/Content/HSN/Q/A/3/


 

 

 Self-Management: Recognize the skills needed to establish and achieve personal and educational goals 

 Relationship Skills: Identify who, when, where, or how to seek help for oneself or others when needed 
 

Culturally Relevant Learning and Enrichment 
Culturally relevant connections and examples: 
 

● Study the life and achievements of Dr. Mae Jemison and 
Dr. Amelia Ortiz-Gil 

● Provide opportunities for students to connect with people 
of similar backgrounds (e.g. conversations via digital tool 
such as SKYPE, experts from the community helping with a 
project, journal articles, and biographies.   

●   Provide multiple grouping opportunities for students to 
share their ideas and to encourage work among various 
backgrounds and cultures (e.g. multiple representation and 
multimodal experiences). 

● Structure the learning around explaining or solving a social 
or community-based issue. 

Enrichment opportunities 
 

 Provide opportunities for students to connect with people of 
similar backgrounds (e.g. conversations via digital tool such as 
SKYPE, experts from the community helping with a               
project, journal articles, and biographies.   

 Provide multiple grouping opportunities for students to share 
their ideas and to encourage work among various backgrounds 
and cultures (e.g. multiple representation and multimodal 
experiences). 

 Structure the learning around explaining or solving a social or 
community-based issue. 

 
 

 
  



 

 

 

 Course Title: STEM 

Unit Title: History of the Earth Unit Number: 2 

Desired Outcomes 

NJSLS: 
 

Earth and Space Sciences (ESS): 

● HS-ESS1-6 Apply scientific reasoning and evidence from ancient Earth materials, meteorites, and other planetary surfaces to 
construct an account of Earth’s formation and early history. 

● HS-ESS1-5 Evaluate evidence of the past and current movements of continental and oceanic crust and the theory of plate 
tectonics to explain the ages of crustal rocks.  

● HS-ESS2-1 Develop a model to illustrate how Earth’s internal and surface processes operate at different spatial and temporal 
scales to form continental and ocean-floor features.  

Physical Sciences (PS): 

● HS-PS4-1 Use mathematical representations to support a claim regarding relationships among the frequency, wavelength, and 
speed of waves traveling in various media. [Clarification Statement: Examples of data could include electromagnetic radiation 
traveling in a vacuum and glass, sound waves traveling through air and water, and seismic waves traveling through the Earth.] 
[Assessment Boundary : Assessment is limited to algebraic relationships and describing those relationships qualitatively .]  
 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Constructing Explanations and Designing 

Solutions 

Constructing explanations and designing 

solutions in 9–12 builds on K–8 experiences 

and progresses to explanations and designs 

 ESS1.C: The History of Planet Earth 

 Continental rocks, which can be older 

than 4 billion years, are generally 

much older than the rocks of the 

ocean floor, which are less than 200 

 Patterns 

 Empirical evidence is needed 

to identify patterns. (HS-ESS1-

5) 



 

 

that are supported by multiple and 

independent student-generated sources of 

evidence consistent with scientific ideas, 

principles, and theories 

 Apply scientific reasoning to link 

evidence to the claims to assess the 

extent to which the reasoning and 

data support the explanation or 

conclusion. (HS-ESS1-6) 

Engaging in Argument from Evidence 

Engaging in argument from evidence in 9–12 

builds on K–8 experiences and progresses to 

using appropriate and sufficient evidence and 

scientific reasoning to defend and critique 

claims and explanations about the natural 

and designed world(s). Arguments may also 

come from current scientific or historical 

episodes in science. 

 Evaluate evidence behind currently 

accepted explanations or solutions to 

determine the merits of arguments. 

(HS-ESS1-5) 

Developing and Using Models 

million years old. (HS-ESS1-5) 

 Although active geologic processes, 

such as plate tectonics and erosion, 

have destroyed or altered most of the 

very early rock record on Earth, other 

objects in the solar system, such as 

lunar rocks, asteroids, and meteorites, 

have changed little over billions of 

years. Studying these objects can 

provide information about Earth’s 

formation and early history. (HS-ESS1-

6) 

ESS2.A: Earth Materials and Systems 

 Earth’s systems, being dynamic and 

interacting, cause feedback effects 

that can increase or decrease the 

original changes. (HSESS2-1) 

ESS2.B: Plate Tectonics and Large-Scale 

System Interactions 

 Plate tectonics is the unifying theory 

that explains the past and current 

movements of the rocks at Earth’s 

surface and provides a framework for 

understanding its geologic history. 

Plate movements are responsible for 

Stability and Change 

 Much of science deals with 

constructing explanations of 

how things change and how 

they remain stable. (HS-ESS1-

6) 

 Change and rates of change 

can be quantified and 

modeled over very short or 

very long periods of time. 

Some system changes are 

irreversible. (HS-ESS2-1) 

Cause and Effect 

 Empirical evidence is required 
to differentiate between 
cause and correlation and 
make claims about specific 
causes and effects. (HS-PS4-1) 



 

 

Modeling in 9–12 builds on K–8 experiences 

and progresses to using, synthesizing, and 

developing models to predict and show 

relationships among variables between 

systems and their components in the natural 

and designed world(s). 

 Develop a model based on evidence 

to illustrate the relationships between 

systems or between components of a 

system. (HS-ESS2-1) 

Using Mathematics and Computational 

Thinking 

Mathematical and computational thinking at 

the 9-12 level builds on K-8 and progresses to 

using algebraic thinking and analysis, a range 

of linear and nonlinear functions including 

trigonometric functions, exponentials and 

logarithms, and computational tools for 

statistical analysis to analyze, represent, and 

model data. Simple computational 

simulations are created and used based on 

mathematical models of basic assumptions. 

 Use mathematical representations of 

phenomena or design solution to 

most continental and ocean-floor 

features and for the distribution of 

most rocks and minerals within 

Earth’s crust. (ESS2.B Grade 8 GBE) 

(HS-ESS2-1) 

PS4.A: Wave Properties 

 The wavelength and frequency of a 
wave are related to one another by 
the speed of travel of the wave, which 
depends on the type of wave and the 
medium through which it is passing. 
(HS-PS4-1) 



 

 

describe and/or support claims and/or 

explanations. (HS-PS4-1) 

Connections to Nature of Science 

Science Models, Laws, Mechanisms, and 

Theories Explain Natural Phenomena 

 A scientific theory is a substantiated 

explanation of some aspect of the 

natural world, based on a body of 

facts that have been repeatedly 

confirmed through observation and 

experiment and the science 

community validates each theory 

before it is accepted. If new evidence 

is discovered that the theory does not 

accommodate, the theory is generally 

modified in light of this new evidence. 

(HS-ESS1-6) 

 Models, mechanisms, and 

explanations collectively serve as tools 

in the development of a scientific 

theory. (HS-ESS1-6) 

 

Students will Know: 
● Origin of earth, atmosphere, leading to the evolution of animal life 
● Continental drift & sea floor spreading, Convection Currents 
● Volcanoes and Lava Flow  



 

 

● Earthquakes (P & S Waves) 
 

Students will be able to: 
● Support a position using various sources of evidence. 
● Predict the movement of the continents based on the history of tectonic plate movement. 
● Design and construct models to provide solutions and evidence for current environmental issues. 

● Design and carry out scientific investigations. 

● Communicate and defend a scientific argument. 

 

Assessment Evidence 

Performance Tasks: 
● Geologic Time Scale                   
● Convection Current Lab (Tectonic Plate Movement)  
● Pangaea Project (using fossil evidence)    
● Lava Flow Lab  
● Earthquake Lab  
● Earthquake Building Project                     

  

Other Evidence: 
 

● Laboratory Report  
● Class Discussions 

 

Learning Plan 

Learning Activities: 
● Online demonstration  
● Videos 
● In class demonstration 
● Guided readings on background and procedures  
● Case studies 

Accommodations 

 
Special Education: 
 

● Peer tutoring 

 
ELL: 
 

● Graphic organizers 



 

 

● Extended time 
● Timelines with due dates 
● Adequate wait time 
● Frequent breaks, if needed 
● Brief and concrete directions 
● Graphic organizers 
● Note taking assistance 
● Study guides 
● Emphasize multi-sensory learning 

 

● Cooperative learning structures, such as Think-Pair-Share 
● Word banks 
● Sentence Starters 
● Pictures 

 

Related Standards  
 
Interdisciplinary connections and examples:  

 Math Connection 
o HSN.Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and 

interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

o HSN.Q.A.2  Define appropriate quantities for the purpose of descriptive modeling. 
 Example: Student will create a model of geological time using metric standard distances to represent length of 

time.   http://www2.mbusd.org/staff/pware/pdf/GeologicalTimeline.pdf 
o HSN.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

 Additional connections to the content as defined by the NJSLS-Science  
o WHST.9-10.1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and 

relevant sufficient textual and non-textual evidence. 

o WHST.9-10.4. Produce clear and coherent writing in which the development, organization, and style are appropriate to 

task, purpose, and audience. 

o  WHST.9-10.5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new 

approach, focusing on addressing what is most significant for a specific purpose and audience. 

o  WHST.9-10.6. Use technology, including the Internet, to produce, share, and update writing products, taking advantage 

of technology’s capacity to link to other information and to display information flexibly and dynamically. 

 

http://www.corestandards.org/Math/Content/HSN/Q/A/2/
http://www.corestandards.org/Math/Content/HSN/Q/A/3/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/4/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/5/


 

 

Integration of technology and examples  

 8.1.12.A.2 Produce and edit a multi-page digital document for a commercial or professional audience and present it to peers 
and/or professionals in that related area for review 

o Example: Earthquake Building project.  Students will research engineering designs of buildings that are earthquake 
resistant for the purpose of creating a model of a building that would employ multiple structural advances. Students will 
present their findings and designs with Google slide to their peers and choose the most practical design. 

 
 
Career ready practices and examples 

 CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. Career-ready individuals readily 
recognize problems in the workplace, understand the nature of the problem, and devise effective plans to solve the problem. 
They are aware of problems when they occur and take action quickly to address the problem; they thoughtfully investigate the 
root cause of the problem prior to introducing solutions. They carefully consider the options to solve the problem. Once a 
solution is agreed upon, they follow through to ensure the problem is solved, whether through their own actions or the actions 
of others. 

o Examples:  Interpret and represent scientific data in various forms; Create & re-evaluate hypotheses through 
scientific method design 

 
NJ SEL Competencies 

 Self-Management:  Identify and apply ways to persevere or overcome barriers through alternative methods to achieve one’s 
goals 

 Relationship Skills: Identify who, when, where, or how to seek help for oneself or others when needed  
 
 

Culturally Relevant Learning and Enrichment 
Culturally relevant connections and examples 
 

 Everyone has a Voice: Create a classroom environment 
where students know that their contributions are expected 
and valued.   
Example: Norms for sharing are established that 

Enrichment opportunities 
 

 Produce a "marketable" toothpaste made from minerals 
that are used by most people every day. Calcium 
carbonate and sodium bicarbonate, are minerals found in 
toothpaste.  Divide the class into small groups and allow 



 

 

communicate a growth mindset for science.  All students 
are capable of sharing observations, discussing investigative 
data, and otherwise contributing to the classroom 
community.  Students learn new ways of looking at problem 
solving by working with and listening to each other. 

students to brainstorm solutions to make the basic 
toothpaste recipe more appealing to other children. 
(Source: https://www.womeninmining.org/wp-
content/uploads/2019/06/Toothpaste-With-A-Twist-8-28-
14.pdf) 

 

  

https://www.womeninmining.org/wp-content/uploads/2019/06/Toothpaste-With-A-Twist-8-28-14.pdf
https://www.womeninmining.org/wp-content/uploads/2019/06/Toothpaste-With-A-Twist-8-28-14.pdf
https://www.womeninmining.org/wp-content/uploads/2019/06/Toothpaste-With-A-Twist-8-28-14.pdf


 

 

 

 Course Title: STEM 

Unit Title: Earth Systems Unit Number: 3 

Desired Outcomes 

NJSLS: 
 

Earth and Space Sciences (ESS) 

● HS-ESS2-2 Analyze geoscience data to make the claim that one change to Earth's surface can create feedback that causes 
changes to other Earth systems. 

● HS-ESS2-3 Develop a model based on evidence of Earth’s interior to describe the cycling of matter by thermal convection. 
● HS-ESS2-6 Develop a quantitative model to describe the cycling of carbon among the hydrosphere, atmosphere, geosphere, and 

biosphere. 
● HS-ESS2-7Construct an argument based on evidence about the simultaneous coevolution of Earth’s systems and life on Earth. 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Developing and Using Models 

Modeling in 9–12 builds on K–8 

experiences and progresses to using, 

synthesizing, and developing models to 

predict and show relationships among 

variables between systems and their 

components in the natural and designed 

world(s). 

 Develop a model based on evidence 

to illustrate the relationships 

ESS2.A: Earth Materials and Systems 

 Earth’s systems, being dynamic 

and interacting, cause feedback 

effects that can increase or 

decrease the original changes. 

(HS-ESS2-2) 

 Evidence from deep probes and 

seismic waves, reconstructions of 

historical changes in Earth’s 

surface and its magnetic field, and 

Energy and Matter 

 The total amount of energy and 

matter in closed systems is 

conserved. (HS-ESS2-6) 

 Energy drives the cycling of matter 

within and between systems. (HS-

ESS2-3) 

Stability and Change 

 Much of science deals with 



 

 

between systems or between 

components of a system. (HS-ESS2- 

3),(HS-ESS2-6) 

Analyzing and Interpreting 

Data Analyzing data in 9–12 builds on K–8 

experiences and progresses to introducing 

more detailed statistical analysis, the 

comparison of data sets for consistency, 

and the use of models to generate and 

analyze data. 

 Analyze data using tools, 

technologies, and/or models (e.g., 

computational, mathematical) in 

order to make valid and reliable 

scientific claims or determine an 

optimal design solution. (HS-ESS2-2) 

Engaging in Argument from Evidence 

Engaging in argument from evidence in 9–

12 builds on K–8 experiences and 

progresses to using appropriate and 

sufficient evidence and scientific reasoning 

to defend and critique claims and 

explanations about the natural and 

designed world(s). Arguments may also 

an understanding of physical and 

chemical processes lead to a 

model of Earth with a hot but 

solid inner core, a liquid outer 

core, a solid mantle and crust. 

Motions of the mantle and its 

plates occur primarily through 

thermal convection, which 

involves the cycling of matter due 

to the outward flow of energy 

from Earth’s interior and 

gravitational movement of denser 

materials toward the interior. (HS-

ESS2-3) 

ESS2.D: Weather and Climate 

 Gradual atmospheric changes 

were due to plants and other 

organisms that captured carbon 

dioxide and released oxygen. (HS-

ESS2-6),(HS-ESS2-7) 

ESS2.E: Biogeology 

 The many dynamic and delicate 
feedbacks between the biosphere 
and other Earth systems cause a 
continual co-evolution of Earth’s 

constructing explanations of how 

things change and how they 

remain stable. (HS-ESS2-7) 

Connections to Engineering, Technology, 

and Applications of Science 

Interdependence of Science, Engineering, 

and Technology 

 Science and engineering 

complement each other in the 

cycle known as research and 

development (R&D). Many R&D 

projects may involve scientists, 

engineers, and others with wide 

ranges of expertise. (HSESS2-3) 

Influence of Engineering, Technology, and 

Science on Society and the Natural World 

 New technologies can have deep 
impacts on society and the 
environment, including some that 
were not anticipated. Analysis of 
costs and benefits is a critical 
aspect of decisions about 
technology. (HS-ESS2-2) 



 

 

come from current scientific or historical 

episodes in science. 

 Construct an oral and written 

argument or counterarguments 

based on data and evidence. (HS-

ESS2-7) 

Connections to Nature of Science 

Scientific Knowledge is Based on Empirical 

Evidence 

 Science knowledge is based on 

empirical evidence. (HS-ESS2-3) 

 Science disciplines share common 

rules of evidence used to evaluate 

explanations about natural systems. 

(HS-ESS2-3) 

 Science includes the process of 

coordinating patterns of evidence 

with current theory. (HS-ESS2-3) 

surface and the life that exists on 
it. (HS-ESS2-7) 

 

Students will Know: 
 

● How Earth’s major spheres, geosphere, biosphere, atmosphere, and hydrosphere  interact with each other.  

● Water cycle, rock cycle, properties of water 

● Carbon cycle 

 



 

 

Students will be able to: 
 

● Utilize information from graphs to draw conclusions about the changes occurring in earth systems 

● Construct models incorporating various forms of technology using data obtained from various resources 

● Design and carry out scientific investigations 
● Communicate and defend a scientific argument 

 

Assessment Evidence 

Performance Tasks:                                                      

                     

● Earthquakes Living Lab: Theory of Plate tectonics 

● Water Olympics & Water Cycle 

● Carbon cycle lab      

● Chocolate Rock Cycle 

● Article Reading on Earth’s major spheres 

 

Other Evidence: 
 

● Lab Report 
● Unit Quiz 
● Unit Test 

Learning Plan 

Learning Activities: 
● Online demonstration videos 

● In class demonstration 

● Guided readings on background and procedures 

● Case studies 

Accommodations 

 
Special Education: 
 

● Peer tutoring 
● Extended time 

 
ELL: 
 

● Graphic organizers 
● Cooperative learning structures, such as Think-Pair-Share 



 

 

● Timelines with due dates 
● Adequate wait time 
● Frequent breaks, if needed 
● Brief and concrete directions 
● Graphic organizers 
● Note taking assistance 
● Study guides 
● Emphasize multi-sensory learning 

 

● Word banks 
● Sentence Starters 
● Pictures 

Related Standards  
 
Interdisciplinary connections and examples   

 ELA 

o WHST.9-10.1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and 

relevant sufficient textual and non-textual evidence. 

 A.  Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an 

organization that establishes clear relationships among the claim(s), counterclaims, reasons, and evidence. 

 B.  Develop claim(s) and counterclaims using sound reasoning, supplying data and evidence for each while 

pointing out the strengths and limitations of both claim(s) and counterclaims in a discipline-appropriate form and 

in a manner that anticipates the audience’s knowledge level and concerns. 

 C.  Use transitions (e.g. words, phrases, clauses) to link the major sections of the text, create cohesion, and clarify 

the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and 

counterclaims. 

 D. Establish and maintain a style and tone appropriate to the audience and purpose (e.g. formal and objective for 

academic writing) while attending to the norms and conventions of the discipline in which they are writing. 

 E. Provide a concluding paragraph or section that supports the argument presented. 

o WHST.9-10.4. Produce clear and coherent writing in which the development, organization, and style are appropriate to 

task, purpose, and audience. 

http://www.corestandards.org/ELA-Literacy/WHST/9-10/4/


 

 

o WHST.9-10.5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new 

approach, focusing on addressing what is most significant for a specific purpose and audience. 

o  WHST.9-10.6. Use technology, including the Internet, to produce, share, and update writing products, taking advantage 

of technology’s capacity to link to other information and to display information flexibly and dynamically. 

 Math 

o HSN.Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and 

interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

o HSN.Q.A.2  Define appropriate quantities for the purpose of descriptive modeling. 
 Example: Students will examine seismic wave data focusing on frequency and amplitude to determine the 

severity of the earthquake that occurred and categorize earthquakes on the Richter scale. 
o HSN.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

 
Integration of technology and examples  

 8.1.12.A.4 Construct a spreadsheet workbook with multiple worksheets, rename tabs to reflect the data on the worksheet, and 
use mathematical or logical functions, charts and data from all worksheets to convey the results 

o Example: Earthquake tracking lab. Students will use an online seismograph simulator to collect data from multiple sites, 
once the collected data is imputed into a Google sheet the students will then create formulas to calculate the epicenter 
distance from the seismograph location to pinpoint the location of the Earthquake. 
 

Career ready practices and examples 

 CRP4. Communicate clearly and effectively and with reason - Career-ready individuals communicate thoughts, ideas, and action 

plans with clarity, whether using written, verbal, and/or visual methods. They communicate in the workplace with clarity and 

purpose to make maximum use of their own and others’ time. They are excellent writers; they master conventions, word, 

choice, and organization, and use effective tone and presentation skills to articulate ideas. They are skilled at interacting with 

others; they are active listeners and speak clearly and with purpose. Career-ready individuals think about the audience for their 

communication and prepare accordingly to ensure the desired outcome. 

o Example: Laboratory reports and reflections 

NJ SEL Competencies 

 Self-Management: Recognize the impact of one’s feelings and thoughts on one’s own behavior. 

http://www.corestandards.org/ELA-Literacy/WHST/9-10/5/
http://www.corestandards.org/Math/Content/HSN/Q/A/2/
http://www.corestandards.org/Math/Content/HSN/Q/A/3/


 

 

 Social Awareness:  Demonstrate an understanding of the need for mutual respect when viewpoints differ. 

 

Culturally Relevant Learning and Enrichment 
Culturally relevant connections and examples 
 

 Run Problem Based Learning Scenarios: Encourage 
scientifically productive discourse among students by 
presenting problems that are relevant to them, the school 
and /or the community. 

o Example: Using a Place Based Education (PBE) 
model, students explore science concepts while 
determining ways to address problems that are 
pertinent to their neighborhood, school or culture. 

Enrichment opportunities 
 

 What's Causing Sea-Level Rise? Land Ice Vs. Sea Ice: In this 
activity, students will learn about sea ice and land ice. They 
will observe ice melting on a solid surface near a body of 
water and ice melting in a body of water. Prior to the 
activity, students will predict what each situation will do to 
the level of water and then compare their prediction to 
what they observe. 

 
 
 

  



 

 

 Course Title: STEM 

Unit Title: Weather and Climate Unit Number: 4 

Desired Outcomes 

NJSLS: 

Earth and Space Sciences (ESS) 

● HS-ESS2-4 Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in changes in 
climate. 

● HS-ESS2-5 Plan and conduct an investigation of the properties of water and its effects on Earth materials and surface processes. 
● HS-ESS3-5 Analyze geoscience data and the results from global climate models to make an evidence-based forecast of the 

current rate of global or regional climate change and associated future impacts to Earth systems.  

Engineering, Technology, and Applications of Science (ETS) 

● HS-ETS1-1 Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that 
account for societal needs and wants. 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Developing and Using Models 

Modeling in 9–12 builds on K–8 experiences 

and progresses to using, synthesizing, and 

developing models to predict and show 

relationships among variables between 

systems and their components in the natural 

and designed world(s). 

ESS2.A: Earth Materials and Systems 

 The geological record shows that 

changes to global and regional climate 

can be caused by interactions among 

changes in the sun’s energy output or 

Earth’s orbit, tectonic events, ocean 

circulation, volcanic activity, glaciers, 

vegetation, and human activities. 

These changes can occur on a variety 

 Cause and Effect 

 Empirical evidence is required to 

differentiate between cause and 

correlation and make claims about 

specific causes and effects. (HS-ESS2-

4) 

Structure and Function 



 

 

 Use a model to provide mechanistic 

accounts of phenomena. (HS-ESS2-4) 

Planning and Carrying Out Investigations 

Planning and carrying out investigations in 9-

12 builds on K-8 experiences and progresses 

to include investigations that provide 

evidence for and test conceptual, 

mathematical, physical, and empirical 

models. 

 Plan and conduct an investigation 

individually and collaboratively to 

produce data to serve as the basis for 

evidence, and in the design: decide on 

types, how much, and accuracy of 

data needed to produce reliable 

measurements and consider 

limitations on the precision of the 

data (e.g., number of trials, cost, risk, 

time), and refine the design 

accordingly. (HS-ESS2-5) 

Analyzing and Interpreting Data 

Analyzing data in 9–12 builds on K–8 

experiences and progresses to introducing 

more detailed statistical analysis, the 

of time scales from sudden (e.g., 

volcanic ash clouds) to intermediate 

(ice ages) to very long-term tectonic 

cycles. (HS-ESS2-4) 

ESS2.C: The Roles of Water in Earth’s Surface 

Processes 

 The abundance of liquid water on 

Earth’s surface and its unique 

combination of physical and chemical 

properties are central to the planet’s 

dynamics. These properties include 

water’s exceptional capacity to 

absorb, store, and release large 

amounts of energy, transmit sunlight, 

expand upon freezing, dissolve and 

transport materials, and lower the 

viscosities and melting points of rocks. 

(HS-ESS2-5) 

ESS2.D: Weather and Climate 

 The foundation for Earth’s global 

climate systems is the 

electromagnetic radiation from the 

sun, as well as its reflection, 

absorption, storage, and 

redistribution among the atmosphere, 

 The functions and properties of 

natural and designed objects and 

systems can be inferred from their 

overall structure, the way their 

components are shaped and used, 

and the molecular substructures of its 

various materials. (HS-ESS2-5) 

Stability and Change 

 Change and rates of change can be 

quantified and modeled over very 

short or very long periods of time. 

Some system changes are irreversible. 

(HS-ESS3-5) 

Connections to Engineering, Technology, and 

Applications of Science 

Influence of Science, Engineering, and 

Technology on Society and the Natural 

World 

 New technologies can have deep 
impacts on society and the 
environment, including some that 
were not anticipated. Analysis of costs 
and benefits is a critical aspect of 
decisions about technology. (HS-ETS1-
1) 



 

 

comparison of data sets for consistency, and 

the use of models to generate and analyze 

data. 

 Analyze data using computational 

models in order to make valid and 

reliable scientific claims. (HS-ESS3-5) 

Asking Questions and Defining Problems 

Asking questions and defining problems in 9–

12 builds on K–8 experiences and progresses 

to formulating, refining, and evaluating 

empirically testable questions and design 

problems using models and simulations. 

 Analyze complex real-world problems 

by specifying criteria and constraints 

for successful solutions. (HS-ETS1-1) 

Connections to Nature of Science 

Scientific Knowledge is Based on Empirical 

Evidence 

 Science arguments are strengthened 

by multiple lines of evidence 

supporting a single explanation. 

(HSESS2-4) 

ocean, and land systems, and this 

energy’s re-radiation into space. (HS-

ESS2-4) 

 Changes in the atmosphere due to 

human activity have increased carbon 

dioxide concentrations and thus affect 

climate. (HS-ESS2-4) 

ESS3.D: Global Climate Change 

 Though the magnitudes of human 

impacts are greater than they have 

ever been, so too are human abilities 

to model, predict, and manage 

current and future impacts. (HS-ESS3-

5) 

ETS1.A: Defining and Delimiting Engineering 

Problems 

 Criteria and constraints also include 

satisfying any requirements set by 

society, such as taking issues of risk 

mitigation into account, and they 

should be quantified to the extent 

possible and stated in such a way that 

one can tell if a given design meets 

them. (HS-ETS1-1) 

 Humanity faces major global 



 

 

 Science knowledge is based on 

empirical evidence. (HSESS3-5) 

Scientific Investigations Use a Variety of 

Methods 

 Science investigations use diverse 

methods and do not always use the 

same set of procedures to obtain 

data. (HSESS3-5) 

 New technologies advance scientific 

knowledge. (HS-ESS3- 5) 

challenges today, such as the need for 

supplies of clean water and food or 

for energy sources that minimize 

pollution, which can be addressed 

through engineering. These global 

challenges also may have 

manifestations in local communities. 

(HS-ETS1-1) 

 

Students will Know: 
 

● Collection & interpretation of weather & climate data relates to biomes, atmospheric & oceanic circulation are affected 

● Natural global climate change 

● Global climate change as driven by the carbon cycle 

● Collection & interpretation of data to forecast global climate change 

 
 

Students will be able to: 
 

● Using previous climate change information, students will predict future changes to Earth’s surface and the resulting climate 

changes 

● Construct models incorporating various forms of technology using data obtained from various resources 

● Design and carry out scientific investigations 
● Communicate and defend a scientific argument 

 



 

 

Assessment Evidence 

Performance Tasks: 
 

● Ice Cores: Exploring the History of Climate Change                                                             

● TOTE                                                                                     

● Biomes Activity- Cities 

Other Evidence: 
 

●  Laboratory report 

● Blog postings/responses 

● Unit quiz 

Learning Plan 

Learning Activities: 
 

● Online demonstration videos 

● In class demonstration 

● Guided readings on background and procedures 

● Case studies 

 

Accommodations 

 
Special Education: 
 

● Peer tutoring 
● Extended time 
● Timelines with due dates 
● Adequate wait time 
● Frequent breaks, if needed 
● Brief and concrete directions 
● Graphic organizers 
● Note taking assistance 
● Study guides 
● Emphasize multi-sensory learning 

 

 
ELL: 
 

● Graphic organizers 
● Cooperative learning structures, such as Think-Pair-

Share 
● Word banks 
● Sentence Starters 
● Pictures 

 



 

 

Related Standards  
 
Interdisciplinary connections and examples   

 ELA 

o WHST.9-10.1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and 

relevant sufficient textual and non-textual evidence. 

 A.  Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an 

organization that establishes clear relationships among the claim(s), counterclaims, reasons, and evidence. 

 B.  Develop claim(s) and counterclaims using sound reasoning, supplying data and evidence for each while 

pointing out the strengths and limitations of both claim(s) and counterclaims in a discipline-appropriate form and 

in a manner that anticipates the audience’s knowledge level and concerns. 

 C.  Use transitions (e.g. words, phrases, clauses) to link the major sections of the text, create cohesion, and clarify 

the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and 

counterclaims. 

 D. Establish and maintain a style and tone appropriate to the audience and purpose (e.g. formal and objective for 

academic writing) while attending to the norms and conventions of the discipline in which they are writing. 

 E. Provide a concluding paragraph or section that supports the argument presented. 

o WHST.9-10.4. Produce clear and coherent writing in which the development, organization, and style are appropriate to 

task, purpose, and audience. 

 Example: Carbon footprint activity. Students will complete the carbon footprint activity that uses information 

collected from each student to generate their individual level of carbon use. Each student will write a pledge 

describing their current impacts on the environment, which steps they will take to reduce their own footprint 

and how they plan on accomplishing them. 

o  WHST.9-10.5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new 

approach, focusing on addressing what is most significant for a specific purpose and audience. 

  Math 

o HSN.Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and 

interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

http://www.corestandards.org/ELA-Literacy/WHST/9-10/4/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/5/


 

 

o HSN.Q.A.2  Define appropriate quantities for the purpose of descriptive modeling. 
o HSN.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

 
Integration of technology and examples  

 8.2.12.A.3 Research and present information on an existing technological product that has been repurposed for a different 
function.  

o Example: Students will research how mobile phones are used in the collection of seismic data in high frequency 
earthquake locations, students will then propose a creative use for mobile phone in tracking other climate or weather 
events and present their ideas to their peers.  

 8.1.12.A.4 Construct a spreadsheet workbook with multiple worksheets, rename tabs to reflect the data on the worksheet, and 
use mathematical or logical functions, charts and data from all worksheets to convey the results 
 

 
Career ready practices and examples 

 CRP1. Act as a responsible and contributing citizen and employee Career-ready individuals understand the obligations and 
responsibilities of being a member of a community, and they demonstrate this understanding every day through their 
interactions with others. They are conscientious of the impacts of their decisions on others and the environment around them. 
They think about the near-term and long-term consequences of their actions and seek to act in ways that contribute to the 
betterment of their teams, families, community and workplace. They are reliable and consistent in going beyond the minimum 
expectation and in participating in activities that serve the greater good.\ 

o Example:  
               Follow rules & procedures in the classroom.  
               Seek regularity, punctuality, attendance.  
               Awareness of one’s action impacts others: Lab interactions 

NJ SEL Competencies 

 Responsible Decision-Making:  Evaluate personal, ethical, safety and civic impact of decisions 

 Self-Awareness: Recognize the importance of self-confidence in handling daily tasks and challenges 
 

Culturally Relevant Learning and Enrichment 
Culturally relevant activities Enrichment opportunities 

http://www.corestandards.org/Math/Content/HSN/Q/A/2/
http://www.corestandards.org/Math/Content/HSN/Q/A/3/


 

 

 
● Highlight the field contributions of Pancheti Koteswaram and 

Atsumu Ohmura 
● Encourage Student Leadership: Create an avenue for students 

to propose problem solving strategies and potential projects. 
● Example: Students can deepen their understanding of 

engineering criteria and constraints by creating design 
challenges together and deciding if the problems fit the 
necessary criteria. This experience will allow students to 
discuss and explore their current level of understanding by 
applying the concepts to relevant real-life experiences. 

 
● Research the projected temperature for two different 

cities for 10 days. You may look up weather.com to 
help you with the 10 day forecast. Analyze the data 
and make at least 3 graphs that will portray the 
different weather patterns for the two cities.  

● Investigate how axial tilt affects how the Sun's rays 
strike Earth and create seasons.  Create a presentation 
explaining how a change in the axial tilt could affect 
weather and climate for a biome?  

 
 
 

 
  

https://spaceplace.nasa.gov/seasons/en/


 

 

 

 Course Title: STEM 

Unit Title: Energy Unit Number: 5 

Desired Outcomes 

NJSLS: 

Physical Science (PS): 

● HS-PS3-1 Create a computational model to calculate the change in the energy of one component in a system when the change 
in energy of the other component(s) and energy flows in and out of the system are known. [Clarification Statement: Emphasis 
is on explaining the meaning of mathematical expressions used in the model.] [Assessment Boundary : Assessment is limited to 
basic algebraic expressions or computations; to systems of two or three components; and to thermal energy , kinetic energy , 
and/or the energies in gravitational, magnetic, or electric fields.]  

● HS-PS3-2 Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of 
energy associated with the motions of particles (objects) and energy associated with the relative position of particles (objects). 
[Clarification Statement: Examples of phenomena at the macroscopic scale could include the conversion of kinetic energy to 
thermal energy , the energy stored due to position of an object above the earth, and the energy stored between two 
electrically -charged plates. Examples of models could include diagrams, drawings, descriptions, and computer simulations.]  

● HS-PS3-3 Design, build, and refine a device that works within given constraints to convert one form of energy into another 
form of energy.* [Clarification Statement: Emphasis is on both qualitative and quantitative evaluations of devices. Examples of 
devices could include Rube Goldberg devices, wind turbines, solar cells, solar ovens, and generators. Examples of constraints 
could include the use of renewable energy forms and efficiency .] [Assessment Boundary : Assessment for quantitative 
evaluations is limited to total output for a given input. Assessment is limited to devices constructed with materials provided to 
students.] 

● HS-PS2-5 Plan and conduct an investigation to provide evidence that an electric current can produce a magnetic field and that 
a changing magnetic field can produce an electric current. [Assessment Boundary: Assessment is limited to designing and 
conducting investigations with provided materials and tools.] 
 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 



 

 

Developing and Using Models 

Modeling in 9–12 builds on K–8 and 

progresses to using, synthesizing, and 

developing models to predict and show 

relationships among variables between 

systems and their components in the natural 

and designed worlds. 

 Develop and use a model based on 

evidence to illustrate the relationships 

between systems or between 

components of a system. (HS-PS3-2) 

Using Mathematics and Computational 

Thinking 

Mathematical and computational thinking at 

the 9–12 level builds on K–8 and progresses 

to using algebraic thinking and analysis, a 

range of linear and nonlinear functions 

including trigonometric functions, 

exponentials and logarithms, and 

computational tools for statistical analysis to 

analyze, represent, and model data. Simple 

computational simulations are created and 

PS3.A: Definitions of Energy 

 Energy is a quantitative property of a 

system that depends on the motion 

and interactions of matter and 

radiation within that system. That 

there is a single quantity called energy 

is due to the fact that a system’s total 

energy is conserved, even as, within 

the system, energy is continually 

transferred from one object to 

another and between its various 

possible forms. (HSPS3-1),(HS-PS3-2) 

 At the macroscopic scale, energy 

manifests itself in multiple ways, such 

as in motion, sound, light, and thermal 

energy. (HSPS3-2) (HS-PS3-3) 

 These relationships are better 

understood at the microscopic scale, 

at which all of the different 

manifestations of energy can be 

modeled as a combination of energy 

associated with the motion of 

particles and energy associated with 

the configuration (relative position of 

the particles). In some cases the 

relative position energy can be 

Systems and System Models 

 Models can be used to 

predict the behavior of a 

system, but these 

predictions have limited 

precision and reliability due 

to the assumptions and 

approximations inherent in 

models. (HSPS3-1) 

Energy and Matter 

 Changes of energy and 

matter in a system can be 

described in terms of 

energy and matter flows 

into, out of, and within that 

system. (HSPS3-3) 

 Energy cannot be created or 

destroyed—only moves 

between one place and 

another place, between 

objects and/or fields, or 

between systems. (HS-PS3-

2) 



 

 

used based on mathematical models of basic 

assumptions. 

 Create a computational model or 

simulation of a phenomenon, 

designed device, process, or system. 

(HS-PS3-1) 

Constructing Explanations and Designing 

Solutions 

Constructing explanations and designing 

solutions in 9– 12 builds on K–8 experiences 

and progresses to explanations and designs 

that are supported by multiple and 

independent student-generated sources of 

evidence consistent with scientific ideas, 

principles, and theories. 

 Design, evaluate, and/or refine a 

solution to a complex real-world 

problem, based on scientific 

knowledge, student-generated 

sources of evidence, prioritized 

criteria, and tradeoff considerations. 

(HSPS3-3) 

Planning and Carrying Out Investigations 

thought of as stored in fields (which 

mediate interactions between 

particles). This last concept includes 

radiation, a phenomenon in which 

energy stored in fields moves across 

space. (HS-PS3-2) 

PS3.B: Conservation of Energy and Energy 

Transfer 

 Conservation of energy means that 

the total change of energy in any 

system is always equal to the total 

energy transferred into or out of the 

system. (HS-PS3-1) 

 Energy cannot be created or 

destroyed, but it can be transported 

from one place to another and 

transferred between systems. (HS-

PS3-1) 

 Mathematical expressions, which 

quantify how the stored energy in a 

system depends on its configuration 

(e.g. relative positions of charged 

particles, compression of a spring) and 

how kinetic energy depends on mass 

and speed, allow the concept of 

conservation of energy to be used to 

Cause and Effect 

 Empirical evidence is 

required to differentiate 

between cause and 

correlation and make claims 

about specific causes and 

effects. (HS-PS2-5) 

Connections to Engineering, 

Technology, and Applications of 

Science 

Influence of Science, Engineering, 

and Technology on Society and the 

Natural World 

 Modern civilization depends 

on major technological 

systems. Engineers 

continuously modify these 

technological systems by 

applying scientific 

knowledge and engineering 

design practices to increase 

benefits while decreasing 

costs and risks. (HS-PS3-3) 



 

 

Planning and carrying out investigations to 

answer questions or test solutions to 

problems in 9–12 builds on K–8 experiences 

and progresses to include investigations that 

provide evidence for and test conceptual, 

mathematical, physical and empirical models. 

 Plan and conduct an investigation 
individually and collaboratively to 
produce data to serve as the basis for 
evidence, and in the design: decide on 
types, how much, and accuracy of 
data needed to produce reliable 
measurements and consider 
limitations on the precision of the 
data (e.g., number of trials, cost, risk, 
time), and refine the design 
accordingly. (HS-PS2-5) 

predict and describe system behavior. 

(HS-PS3-1) 

 The availability of energy limits what 

can occur in any system. (HS-PS3-1) 

PS3.D: Energy in Chemical Processes 

 Although energy cannot be destroyed, 

it can be converted to less useful 

forms—for example, to thermal 

energy in the surrounding 

environment. (HS-PS3-3) 

PS2.B: Types of Interactions 

 Forces at a distance are explained by 
fields (gravitational, electric, and 
magnetic) permeating space that can 
transfer energy through space. 
Magnets or electric currents cause 
magnetic fields; electric charges or 
changing magnetic fields cause 
electric fields. (HS-PS2-5) 

Connections to Nature of Science 

Scientific Knowledge Assumes an 

Order and Consistency in Natural 

Systems 

 Science assumes the 
universe is a vast single 
system in which basic laws 
are consistent. (HSPS3-1) 

 

Students will Know: 
● Definition of work, including when it is positive, negative, or zero. 
● How to apply the work-energy theorem. 
● The concept of a conservative force. 
● The concept of potential energy. 
● The concepts of mechanical energy and of total energy. 
● Conservation of energy. 
● The definition of power. 



 

 

Students will be able to: 
● Calculate the work done by a specified constant force on an object that undergoes a specified displacement. 
● Calculate the change in kinetic energy or speed that results from performing a specified amount of work on an object. 
● Calculate the work performed by the net force, or by each of the forces that make up the net force on an object that 

undergoes a specified change in speed or kinetic energy. 
● Recognize and solve problems that call for application both of conservation of energy and Newton’s Laws. 

Assessment Evidence 

Performance Tasks: 
● Lab calculations and manipulations 

 

Other Evidence: 
● Work and Energy Quiz 
● Power Quiz 

● Energy Test 

Learning Plan 

Learning Activities: 
● In class demonstrations 
● Collaborative problem solving 
● Jigsaw activity 
● Integrated formative assessment classroom polling 

Accommodations 

Special Education: 
● Peer tutoring 
● Extended time 
● Timelines with due dates 
● Adequate wait time 
● Frequent breaks, if needed 
● Brief and concrete directions 
● Graphic organizers 
● Note taking assistance 
● Study guides 
● Emphasize multi-sensory learning 

ELL: 
● Graphic organizers 
● Cooperative learning structures, such as Think-Pair-

Share 
● Wordbanks 
● Sentence Starters 
● Pictures 

 



 

 

Related Standards  
 
Interdisciplinary connections and examples:   

 ELA 

o WHST.9-10.1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and 

relevant sufficient textual and non-textual evidence. 
 A.  Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes 

clear relationships among the claim(s), counterclaims, reasons, and evidence. 

 B.  Develop claim(s) and counterclaims using sound reasoning, supplying data and evidence for each while pointing out the strengths 

and limitations of both claim(s) and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s 

knowledge level and concerns. 

 C.  Use transitions (e.g. words, phrases, clauses) to link the major sections of the text, create cohesion, and clarify the relationships 

between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims. 

 D. Establish and maintain a style and tone appropriate to the audience and purpose (e.g. formal and objective for academic writing) 

while attending to the norms and conventions of the discipline in which they are writing. 

 E. Provide a concluding paragraph or section that supports the argument presented. 

o WHST.9-10.4. Produce clear and coherent writing in which the development, organization, and style are appropriate to 

task, purpose, and audience. 

o  WHST.9-10.5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new 

approach, focusing on addressing what is most significant for a specific purpose and audience. 

o  WHST.9-10.6. Use technology, including the Internet, to produce, share, and update writing products, taking advantage 

of technology’s capacity to link to other information and to display information flexibly and dynamically. 

 Math 

o HSN.Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and 

interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

o HSN.Q.A.2  Define appropriate quantities for the purpose of descriptive modeling. 
 Examples: Students will use aspects of the electromagnetic spectrum to determine the specific wave lengths 

used in the visible light spectrum and how they interact with earth systems. 
o HSN.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

 

http://www.corestandards.org/ELA-Literacy/WHST/9-10/4/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/5/
http://www.corestandards.org/Math/Content/HSN/Q/A/2/
http://www.corestandards.org/Math/Content/HSN/Q/A/3/


 

 

Integration of technology and examples   
 

 8.1.12.A.4 Construct a spreadsheet workbook with multiple worksheets, rename tabs to reflect the data on the worksheet, and 
use mathematical or logical functions, charts and data from all worksheets to convey the results 

o Example: Using a Digital graphing application, students will depict the inverse relationship that exists between 
frequency and wavelength when investigating the Electromagnetic Spectrum 

 
Career ready practices and examples 

 CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. Career-ready individuals readily 
recognize problems in the workplace, understand the nature of the problem, and devise effective plans to solve the problem. 
They are aware of problems when they occur and take action quickly to address the problem; they thoughtfully investigate the 
root cause of the problem prior to introducing solutions. They carefully consider the options to solve the problem. Once a 
solution is agreed upon, they follow through to ensure the problem is solved, whether through their own actions or the actions 
of others.  

o Examples:  
 Interpret and represent scientific data in various forms   
 Create & re-evaluate hypotheses through scientific method design 

 
NJ SEL Competencies 

 Self-Management:  Understand and practice strategies for managing one’s own emotions, thoughts and behaviors 

 Self-Awareness: Recognize the importance of self-confidence in handling daily tasks and challenges 

 

Culturally Relevant Learning and Enrichment 
Culturally relevant connections and examples 
 

 Present New Concepts Using Student Vocabulary: Use 
student diction to capture attention and build 
understanding before using academic terms. 

o Example: Teach science vocabulary in various 
modalities for students to remember. Use multi-
modal activities, analogies, realia, visual cues, 

Enrichment opportunities 
 

 Solar Cell Energy Nationwide (Activity Source: Adapted with 
permission by NASA): In this activity, students use NASA 
data to determine areas of the country that are most likely 
to produce solar energy by analyzing differences in 
incoming solar radiation graphs. See 
https://mynasadata.larc.nasa.gov/?page_id=615?&passid=



 

 

graphic representations, gestures, pictures and 
cognates. Directly explain and model the idea of 
vocabulary words having multiple meanings. 
Students can create the Word Wall with their 
definitions and examples to foster ownership. 

60 for the activity. 

  



 

 

 

 Course Title: STEM 

Unit Title: Human Sustainability Unit Number: 6 

Desired Outcomes 

NJSLS: 

Earth and Space Sciences (ESS) 

● HS-ESS3-1 Construct an explanation based on evidence for how the availability of natural resources, occurrence of natural 
hazards, and changes in climate have influenced human activity. 

● HS-ESS3-2 Evaluate competing design solutions for developing, managing, and utilizing energy and mineral resources based on 
cost-benefit ratios. 

● HS-ESS3-3 Create a computational simulation to illustrate the relationships among management of natural resources, the 
sustainability of human populations, and biodiversity.  

● HS-ESS3-4 Evaluate or refine a technological solution that reduces impacts of human activities on climate change and other 
natural systems. 

● HS-ESS3-6 Use a computational representation to illustrate the relationships among Earth systems and how those 
relationships are being modified due to human activity (i.e., climate change). 

Engineering, Technology, and Applications of Science (ETS) 

● HS-ETS1-2 Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems 

that can be solved through engineering. 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Using Mathematics and Computational 

Thinking 

 ESS2.D: Weather and Climate 

 Current models predict that, although 

future regional climate changes will 

 Cause and Effect 

 Empirical evidence is required to 

differentiate between cause and 



 

 

Mathematical and computational thinking in 

9-12 builds on K-8 experiences and 

progresses to using algebraic thinking and 

analysis, a range of linear and nonlinear 

functions including trigonometric functions, 

exponentials and logarithms, and 

computational tools for statistical analysis to 

analyze, represent, and model data. Simple 

computational simulations are created and 

used based on mathematical models of basic 

assumptions. 

 Create a computational model or 

simulation of a phenomenon, 

designed device, process, or system. 

(HSESS3-3) 

 Use a computational representation 

of phenomena or design solutions to 

describe and/or support claims and/or 

explanations. (HS-ESS3-6)  

Constructing Explanations and Designing 

Solutions 

Constructing explanations and designing 

solutions in 9–12 builds on K–8 experiences 

and progresses to explanations and designs 

that are supported by multiple and 

be complex and varied, average global 

temperatures will continue to rise. 

The outcomes predicted by global 

climate models strongly depend on 

the amounts of human-generated 

greenhouse gases added to the 

atmosphere each year and by the 

ways in which these gases are 

absorbed by the ocean and biosphere. 

(secondary to HSESS3-6) 

ESS3.A: Natural Resources 

 Resource availability has guided the 

development of human society. (HS-

ESS3-1) 

 All forms of energy production and 

other resource extraction have 

associated economic, social, 

environmental, and geopolitical costs 

and risks as well as benefits. New 

technologies and social regulations 

can change the balance of these 

factors. (HS-ESS3-2) 

ESS3.B: Natural Hazards 

 Natural hazards and other geologic 

events have shaped the course of 

correlation and make claims about 

specific causes and effects. (HS-ESS3-

1) 

Systems and System Models 

 When investigating or describing a 

system, the boundaries and initial 

conditions of the system need to be 

defined and their inputs and outputs 

analyzed and described using models. 

(HS-ESS3-6) 

Stability and Change 

 Change and rates of change can be 

quantified and modeled over very 

short or very long periods of time. 

Some system changes are irreversible. 

(HSESS3-3) 

 Feedback (negative or positive) can 

stabilize or destabilize a system. 

(HSESS3-4)  

Connections to Engineering, Technology, and 

Applications of Science 

Influence of Engineering, Technology, and 

Science on Society and the Natural World 



 

 

independent student generated sources of 

evidence consistent with scientific 

knowledge, principles, and theories. 

 Construct an explanation based on 

valid and reliable evidence obtained 

from a variety of sources (including 

students’ own investigations, models, 

theories, simulations, peer review) 

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. (HS-ESS3-1) 

 Design or refine a solution to a 

complex real-world problem, based 

on scientific knowledge, student-

generated sources of evidence, 

prioritized criteria, and tradeoff 

considerations. (HS-ESS3-4),(HS-ETS1-

2) 

Engaging in Argument from Evidence 

Engaging in argument from evidence in 9–12 

builds on K–8 experiences and progresses to 

using appropriate and sufficient evidence and 

scientific reasoning to defend and critique 

human history; [they] have 

significantly altered the sizes of 

human populations and have driven 

human migrations. (HS-ESS3-1) 

ESS3.C: Human Impacts on Earth Systems 

 The sustainability of human societies 

and the biodiversity that supports 

them requires responsible 

management of natural resources. 

(HS-ESS3-3) 

 Scientists and engineers can make 

major contributions by developing 

technologies that produce less 

pollution and waste and that preclude 

ecosystem degradation. (HS-ESS3-4) 

ESS3.D: Global Climate Change 

 Through computer simulations and 

other studies, important discoveries 

are still being made about how the 

ocean, the atmosphere, and the 

biosphere interact and are modified in 

response to human activities. (HS-

ESS3-6) 

 Modern civilization depends on major 

technological systems. (HS-ESS3-

1),(HSESS3-3) 

 Engineers continuously modify these 

technological systems by applying 

scientific knowledge and engineering 

design practices to increase benefits 

while decreasing costs and risks. 

(HSESS3-2),(HS-ESS3-4) 

 New technologies can have deep 

impacts on society and the 

environment, including some that 

were not anticipated. (HS-ESS3-3) 

 Analysis of costs and benefits is a 

critical aspect of decisions about 

technology. (HS-ESS3-2) 

 Connections to Nature of Science 

Science is a Human Endeavor 

 Science is a result of human 

endeavors, imagination, and 

creativity. (HS-ESS3-3) 

Science Addresses Questions About the 

Natural and Material World 

 Science and technology may raise 



 

 

claims and explanations about natural and 

designed world(s). Arguments may also come 

from current scientific or historical episodes 

in science. 

Evaluate competing design solutions to a real-
world problem based on scientific ideas and 
principles, empirical evidence, and logical 
arguments regarding relevant factors (e.g. 
economic, societal, environmental, ethical 
considerations). (HS-ESS3-2) 

ETS1.C: Optimizing the Design Solution 

Criteria may need to be broken down into 
simpler ones that can be approached 
systematically, and decisions about the 
priority of certain criteria over others (trade-
offs) may be needed. (HSETS1-2) 

ethical issues for which science, by 

itself, does not provide answers and 

solutions. (HSESS3-2) 

 Science knowledge indicates what can 

happen in natural systems—not what 

should happen. The latter involves 

ethics, values, and human decisions 

about the use of knowledge. (HS-

ESS3-2) 

Many decisions are not made using science 
alone, but rely on social and cultural contexts 
to resolve issues. (HSESS3-2) 

 

Students will Know: 
 

● Interpreting data how availability of natural resources, occurring natural hazards and climate change have influenced 

human activity 

● Best management practices for resource mining and fossil fuels 

● Analyze data to determine relationships among natural resources, human populations & biodiversity 

● Using data to reduce the impact of human activities on natural systems 

● How human activity is affecting natural systems 

 

Students will be able to: 
 

● Support a position using various sources of evidence 

● Diagram patterns of change both locally and globally 

● Research primary source documents pertaining to biodiversity, natural resources, and alternative energy sources 

● Design and construct models to provide solutions and evidence for current environmental issues 

● Design and carry out scientific investigations. 



 

 

● Communicate and defend a scientific argument. 

 

Assessment Evidence 

Performance Tasks: 
● TOTE                                                                  

● Rolling blackouts &                                           

● Environmental Impacts                              

● Patterns of Natural Resources at 

● Dig Into Mining.com 

● Research Project:  Mining Practices 

● Alternative Energies- Windmill Project 

 

Other Evidence: 
● Laboratory report 

● Blog postings/responses 

● Unit quiz 

Learning Plan 

Learning Activities: 
● Online demonstration videos 

● In class demonstration 

● Guided readings on background and procedures 

● Case studies 

● The Tragedy of the Commons - Goldfish Activity 

Accommodations 

Special Education: 
● Peer tutoring 
● Extended time 
● Timelines with due dates 
● Adequate wait time 
● Frequent breaks, if needed 
● Brief and concrete directions 
● Graphic organizers 

ELL: 
● Graphic organizers 
● Cooperative learning structures, such as Think-Pair-

Share 
● Word banks 
● Sentence Starters 
● Pictures 

 



 

 

● Note taking assistance 
● Study guides 
● Emphasize multi-sensory learning 

 

Related Standards  
 
Interdisciplinary connections and examples   

 ELA 

o WHST.9-10.1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and 

relevant sufficient textual and non-textual evidence. 

 A.  Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes 

clear relationships among the claim(s), counterclaims, reasons, and evidence. 

 B.  Develop claim(s) and counterclaims using sound reasoning, supplying data and evidence for each while pointing out the strengths 

and limitations of both claim(s) and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s 

knowledge level and concerns. 

 C.  Use transitions (e.g. words, phrases, clauses) to link the major sections of the text, create cohesion, and clarify the relationships 

between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims. 

 D. Establish and maintain a style and tone appropriate to the audience and purpose (e.g. formal and objective for academic writing) 

while attending to the norms and conventions of the discipline in which they are writing. 

 E. Provide a concluding paragraph or section that supports the argument presented. 

o WHST.9-10.4. Produce clear and coherent writing in which the development, organization, and style are appropriate to 

task, purpose, and audience. 

o  WHST.9-10.5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new 

approach, focusing on addressing what is most significant for a specific purpose and audience. 

o  WHST.9-10.6. Use technology, including the Internet, to produce, share, and update writing products, taking 

advantage of technology’s capacity to link to other information and to display information flexibly and dynamically. 

 Math 

o HSN.Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and 

interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

o HSN.Q.A.2  Define appropriate quantities for the purpose of descriptive modeling. 

http://www.corestandards.org/ELA-Literacy/WHST/9-10/4/
http://www.corestandards.org/ELA-Literacy/WHST/9-10/5/
http://www.corestandards.org/Math/Content/HSN/Q/A/2/


 

 

o HSN.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 
 Example: Human population Distribution activity. Students will use current population totals and population 

distribution graphs to correlate the Environmental impact in a given area to its population demographic. 
 
Integration of technology and examples   

 8.1.12.A.2  Produce and edit a multi-page digital document for a commercial or professional audience and present it to peers 

and/or professionals in that related area for review. 

o Example:  Students will create a Google Slides presentation to present to class for the Alternative energy project where 

they will express the sustainability in renewable resources. 

 
Career ready practices and examples 

 CRP1. Act as a responsible and contributing citizen and employee Career-ready individuals understand the obligations and 
responsibilities of being a member of a community, and they demonstrate this understanding every day through their 
interactions with others. They are conscientious of the impacts of their decisions on others and the environment around 
them. They think about the near-term and long-term consequences of their actions and seek to act in ways that contribute to 
the betterment of their teams, families, community and workplace. They are reliable and consistent in going beyond the 
minimum expectation and in participating in activities that serve the greater good. 

o Example:  
 Follow rules & procedures in the classroom.  
 Seek regularity, punctuality, attendance.  
 Awareness of one’s action impacts others: Lab interactions 

 
NJ SEL Competencies 

 Self-Management:  Understand and practice strategies for managing one’s own emotions, thoughts and behaviors 

 Self-Awareness: Recognize the importance of self-confidence in handling daily tasks and challenges 
 

Culturally Relevant Learning and Enrichment 
Culturally relevant connections and examples 
 

 Use frequent questioning as a means to keep students 
involved 

Enrichment opportunities 
 

 Conservation in Action (Activity Source: U.S. Fish and 
Wildlife Service. Adapted with permission):  “The more 

http://www.corestandards.org/Math/Content/HSN/Q/A/3/


 

 

 Intentionally address visual, tactile, and auditory 
learners 

 Present relatable real world problems 

clearly we can focus our attention on the wonders and 
realities of the universe about us, the less taste we shall 
have for destruction.” --Rachel Carson, 1954.  The second 
full week of October is not only Earth Science Week—it is 
also National Wildlife Refuge Week! During this time, you 
are encouraged to consider the legacy of Rachel Carson, an 
early leader in the environmental conservation movement, 
and the resource management activities of the U.S. Fish and 
Wildlife Service (FWS).  The following activity is aligned with 
the National Science Education Standards and offers cross-
curricular opportunities to integrate science and English. 
You may want to set aside some extra time for reading and 
research. You may also want to visit a  national fish 
hatchery or national wildlife refuge to make the most of 
this learning opportunity. 

  



 

 

 

 Course Title: STEM 

Unit Title: Forces & Interactions at Earth’s Surface Unit Number: 7 

Desired Outcomes 

NJSLS: 
 
Physical Sciences (PS): 

● HS-PS2-1 Analyze data to support the claim that Newton’s second law of motion describes the mathematical relationship 
among the net force on a macroscopic object, its mass, and its acceleration. [Clarification Statement: Examples of data could 
include tables or graphs of position or velocity as a function of time for objects subject to a net unbalanced force, such as a 
falling object, an object rolling down a ramp, or a moving object being pulled by a constant force.] [Assessment Boundary: 
Assessment is limited to one-dimensional motion and to macroscopic objects moving at non-relativistic speeds.]  

● HS-PS2-2 Use mathematical representations to support the claim that the total momentum of a system of objects is 
conserved when there is no net force on the system. [Clarification Statement: Emphasis is on the quantitative conservation of 
momentum in interactions and the qualitative meaning of this principle.] [Assessment Boundary: Assessment is limited to 
systems of two macroscopic bodies moving in one dimension.]  

● HS-PS2-3 Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on a 
macroscopic object during a collision.* [Clarification Statement: Examples of evaluation and refinement could include 
determining the success of the device at protecting an object from damage and modifying the design to improve it. Examples 
of a device could include a football helmet or a parachute.] [Assessment Boundary: Assessment is limited to qualitative 
evaluations and/or algebraic manipulations.] 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Analyzing and Interpreting Data 

Analyzing data in 9–12 builds on K–8 and 

progresses to introducing more detailed 

statistical analysis, the comparison of data 

PS2.A: Forces and Motion 

 Newton’s second law accurately 

predicts changes in the motion of 

macroscopic objects. (HS-PS2-1) 

 Momentum is defined for a particular 

Cause and Effect 

 Empirical evidence is required to 

differentiate between cause and 

correlation and make claims about 

specific causes and effects. (HS-PS2- 1) 



 

 

sets for consistency, and the use of models to 

generate and analyze data. 

 Analyze data using tools, 

technologies, and/or models (e.g., 

computational, mathematical) in 

order to make valid and reliable 

scientific claims or determine an 

optimal design solution. (HS-PS2-1) 

Using Mathematics and Computational 

Thinking 

Mathematical and computational thinking at 

the 9–12 level builds on K–8 and progresses 

to using algebraic thinking and analysis, a 

range of linear and nonlinear functions 

including trigonometric functions, 

exponentials and logarithms, and 

computational tools for statistical analysis to 

analyze, represent, and model data. Simple 

computational simulations are created and 

used based on mathematical models of basic 

assumptions. 

 Use mathematical representations of 

phenomena to describe explanations. 

(HS-PS2-2) 

frame of reference; it is the mass 

times the velocity of the object. (HS-

PS2-2) 

 If a system interacts with objects 

outside itself, the total momentum of 

the system can change; however, any 

such change is balanced by changes in 

the momentum of objects outside the 

system. (HS-PS2-2),(HS-PS2-3) 

 Systems can be designed to cause a 

desired effect. (HS-PS2-3) 

Systems and System Models 

When investigating or describing a system, 
the boundaries and initial conditions of the 
system need to be defined. (HS-PS2-2) 



 

 

Constructing Explanations and Designing 

Solutions 

Constructing explanations and designing 

solutions in 9–12 builds on K–8 experiences 

and progresses to explanations and designs 

that are supported by multiple and 

independent student generated sources of 

evidence consistent with scientific ideas, 

principles, and theories. 

 Apply scientific ideas to solve a design 

problem, taking into account possible 

unanticipated effects. (HS-PS2-3) 

Connections to Nature of Science 

Science Models, Laws, Mechanisms, and 

Theories Explain Natural Phenomena 

 Theories and laws provide 

explanations in science. (HS-PS2- 1) 

 Laws are statements or descriptions of 

the relationships among observable 

phenomena. (HS-PS2-1), (HS-PS2-4) 

 

Students will Know: 
● How to apply the concept of inertia to determine the motion of an object experiencing a net force and zero net force.  
● Describe inertia using Newton’s First Law.  
● How to solve problems using Newton’s Second Law.  



 

 

● How to solve problems by drawing a free body diagram, determining the forces present.  
● How to identify all the different types of force present in a problem.  

 

Students will be able to: 
● Relate force, mass and acceleration using Newton’s Second Law.  
● Algebraically manipulate and utilize the following equations: ΣF = ma  
● Identify the following forces and illustrate their relative magnitudes and directions when problem solving:  

o Applied Force  
o Normal Force  
o Weight (Gravitational Force)  
o Apparent Weight  
o Tension  
o Friction (Kinetic and Static) 
 

Assessment Evidence 

Performance Tasks: 
 

● Lab calculations and manipulations 
 

Other Evidence: 
 

● Mass and weight quiz 
● Newtons second law quiz 
● Forces and Interactions at Earth’s Surface Unit Test 

 

Learning Plan 

Learning Activities: 
 

● In class demonstrations 
● Collaborative problem solving 
● Jigsaw activity 
● Integrated formative assessment classroom polling 

 

Accommodations 



 

 

 
Special Education: 
 

● Peer tutoring 
● Extended time 
● Timelines with due dates 
● Adequate wait time 
● Frequent breaks, if needed 
● Brief and concrete directions 
● Graphic organizers 
● Note taking assistance 
● Study guides 
● Emphasize multi-sensory learning 

 

 
ELL: 
 

● Graphic organizers 
● Cooperative learning structures, such as Think-Pair-Share 
● Wordbanks 
● Sentence Starters 
● Pictures 

 

Related Standards  
 
Interdisciplinary connections and examples: 

 WHST.9-10.1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and 

relevant sufficient textual and non-textual evidence. 
o A.  Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear 

relationships among the claim(s), counterclaims, reasons, and evidence. 

o B.  Develop claim(s) and counterclaims using sound reasoning, supplying data and evidence for each while pointing out the strengths and 

limitations of both claim(s) and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge 

level and concerns. 

o C.  Use transitions (e.g. words, phrases, clauses) to link the major sections of the text, create cohesion, and clarify the relationships between 

claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims. 

o D. Establish and maintain a style and tone appropriate to the audience and purpose (e.g. formal and objective for academic writing) while 

attending to the norms and conventions of the discipline in which they are writing. 

o E. Provide a concluding paragraph or section that supports the argument presented. 

 WHST.9-10.4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, 

purpose, and audience. 

http://www.corestandards.org/ELA-Literacy/WHST/9-10/4/


 

 

  WHST.9-10.5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, 

focusing on addressing what is most significant for a specific purpose and audience. 

  WHST.9-10.6. Use technology, including the Internet, to produce, share, and update writing products, taking advantage of 

technology’s capacity to link to other information and to display information flexibly and dynamically. 

 HSN.Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret 

units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

o Example: Students will use F=ma to determine forces applied on objects in a system, then using the acquired 

knowledge of force in a system apply M1V1=M2V2 to determine transfer of motion. 

 HSN.Q.A.2  Define appropriate quantities for the purpose of descriptive modeling. 

 HSN.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 
 
Integration of technology and examples 

 8.1.12.A.2  Produce and edit a multi-page digital document for a commercial or professional audience and present it to peers 

and/or professionals in that related area for review. 

o Example: Space travel activity: Students will create a Google slides presentation to explore the options of 

interplanetary travel, diagraming free motion within a system. 

 

Career ready practices and examples 

 CRP7. Employ valid and reliable research strategies. 
o Example: Students will use evidence to prove Newton’s Second Law of Motion and research the Sir Isaac Newton’s 

methods in developing the Second Law of Motion. 

 

NJ SEL Competencies 

 Self-Management:  Understand and practice strategies for managing one’s own emotions, thoughts and behaviors 

 Self-Awareness: Recognize the importance of self-confidence in handling daily tasks and challenges 

 

Culturally Relevant Learning and Enrichment 
Culturally relevant connections and examples Enrichment opportunities 

http://www.corestandards.org/ELA-Literacy/WHST/9-10/5/
http://www.corestandards.org/Math/Content/HSN/Q/A/2/
http://www.corestandards.org/Math/Content/HSN/Q/A/3/


 

 

 
● Highlight the contributions of Dr. Chien-Shiung Wu and 

Marie Curie 
● Create lessons that connect the content to your students’ culture 

and daily lives. 
● Incorporate instructional materials that relate to a variety of 

cultures 
● Instructional Delivery: 
● Establish an interactive dialogue to engage all students 
● Continuously interact with students and provide frequent 

feedback 

 

 Finding Slope (Source: Soil Science Society of America):  In 
this activity students will use a Clinometer or Abney level 
to determine the slope of landscapes around 
them.  Students will determine the best usage or 
development for the property. 

  



 

 

Appendix A:  Culturally Relevant Pedagogy Examples 
 
 
 
 
 
 
 
  



 

 

Appendix B:  ELL 
 

ESL Framework:  

  



 

 

WIDA Levels: 
 

  



 

 

  



 

 

Appendix C: Differentiated Instruction 
 

Strategies to accommodate based on student individual needs: 
 

1. Time/General 
a. Extra time for assigned tasks 
b. Adjust length of assignment 
c. Timeline with due dates for 
d. reports and projects 
e. Communication system 
f. between home and school 
g. Provide lecture 

notes/outline 
 

2. Processing 
a. Extra Response time 
b. Have students verbalize 

steps 
c. Repeat, clarify or reword 
d. directions 
e. Mini-breaks between tasks 
f. Provide a warning for 
g. transitions 
h. Partnering 

 
 
 
 

3. Comprehension 
a. Precise processes for 

balanced 
b. math instructional model 
c. Short manageable tasks 
d. Brief and concrete 

directions 
e. Provide immediate 

feedback 
f. Small group instruction 
g. Emphasize multi-sensory 
h. learning 

4. Recall 
a. Teacher-made checklist 
b. Use visual graphic 

organizers 
c. Reference resources to 
d. promote independence 
e. Visual and verbal reminders 
f. Graphic organizers 

 
 
 
 

5. Assistive Technology 
a. Computer/whiteboard 
b. Tape recorder 
c. Video Tape 

 
6. Tests/Quizzes/Grading 

a. Extended time 
b. Study guides 
c. Shortened tests 
d. Read directions aloud 

 
7. Behavior/Attention 

a. Consistent daily structured 
b. routine 
c. Simple and clear classroom 
d. rules 
e. Frequent feedback 

 
8. Organization 

a. Individual daily planner 
b. Display a written agenda 
c. Note-taking assistance 
d. Color code materials 

  



 

 

Appendix D:  Enrichment 
 

What is the purpose of enrichment? 
 
The purpose of enrichment is to provide extended learning opportunities and challenges to students who have already mastered, or can quickly 
master, the basic curriculum. Enrichment gives the student more time to study concepts with greater depth, breadth, and complexity. 
 
• Enrichment also provides opportunities for students to pursue learning in their own areas of interest and strengths. 
• Enrichment keeps advanced students engaged and supports their accelerated academic needs. 
• Enrichment provides the most appropriate answer to the question, “What do you do when the student already knows it?” 
 
 
Enrichment is … 
 
• Planned and purposeful 
• Different, or differentiated, work – not just more work 
• Responsive to students’ needs and situations 
• A promotion of high-level thinking skills and making connections within 
content 
• The ability to apply different or multiple strategies to the content 
• The ability to synthesize concepts and make real world and cross 
curricular connections 
• Elevated contextual complexity 
• Sometimes independent activities, sometimes direct instruction 
• Inquiry based or open-ended assignments and projects 
• Using supplementary materials in addition to the normal range of 
resources 
• Choices for students 
• Tiered/Multi-level activities with flexible groups (may change daily or 
weekly) 
 
 

Enrichment is not… 
 
• Just for gifted students (some gifted students may need 
intervention in some areas just as some other students may need 
frequent enrichment) 
• Worksheets that are more of the same (busywork) 
• Random assignments, games, or puzzles not connected to the 
content areas or areas of student interest 
• Extra homework 
• A package that is the same for everyone 
• Thinking skills taught in isolation 
• Unstructured free time  



 

 

 
Appendix E: Resources 

 
Textbook:  
 
Earth Science, Holt McDougal, First edition, 2010, Authors: Allison, DeGaetano, Pasachoff. 
 

Environmental Science, Holt McDougal, First Edition, 2006, Authors: Rinehart, Winston. 
 


