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Science Mission Statement: 
 
The Glen Ridge Public School’s science curriculum seeks to inspire scientifically-literate citizens who will be able to participate in a dynamic global community. 

Our program fosters a spirit of intellectual curiosity and collaborative problem solving that is innovative, experiential, thought-provoking, and developmentally 

appropriate. Our students will use scientific methodology to evaluate and critique global issues relating to Life Sciences, Physical Sciences, The Sciences of Earth 

& Space, and Engineering Sciences.  Students will be challenged and will be encouraged to take risks and develop critical scientific thinking skills. 

 
 
Course Description: 
Integrated Science 8 will provide students with an education based on the Next Generation Science Standards.   Students will develop an in-depth understanding 
of content and develop key skills in  communication, collaboration, inquiry, problem solving, and flexibility that will serve students throughout their educational 
and professional lives.  These standards provide crosscutting concepts which have applications across the domains of physical science, earth science and life 
science.  The concepts which will be investigated are motion, force, work, potential energy, kinetic energy, temperature, heat,  conservation of energy, minerals, 
rocks, plate tectonics, earthquakes, volcanoes, the atmosphere, oceans, weather,  climate, natural human impacts on the global environment, with an emphasis 
on global climate change, resource consumption, air and water pollution, and sustainability of life.    Students will be geared towards a deeper understanding of 
the interconnectedness between the physical science, earth science and life science.  
 

                                                                                                                                         Science 8 
Unit 1: Introduction to Earth Systems 

Time Allotted (days of instruction): 10 

New Jersey Student Learning Standards (NJSLS) 
MS-ESS2-1. Develop a model to describe the cycling of Earth’s materials and the flow of energy that drives this process. 
MS-ESS2-4. Develop a model to describe the cycling of water through Earth’s systems driven by energy from the sun and the force of gravity 
 

Essential Questions Student Learning Objectives Activities 

● What are the different components of the 
Earth system? 

● What are the sources of energy for the 
processes that affect Earth? 

● How can you model the cycling of matter in 
the Earth system? 

● What are the different landforms found on 
Earth? 

● What forces and energy make the different 
landforms? 

● What are the various ways to model 
landforms? Where and in what features is 
water found on Earth? 

● Describe evidence that Earth has four 
major spheres or systems  that cycle 
matter and energy and shape Earth’s 
surface: atmosphere, geosphere, 
hydrosphere and biosphere. 

● Explain the patterns involved in the 
flows of matter and energy through 
different components of the Earth’s 
systems. 

● Describe how the two major sources of 
energy come from the heat of the sun 
and the Earth’s interior. 

● Model how a system returns 

● Measure linear distances, masses, and volumes and 
make conversions. 

● Measure areas, volumes, masses and densities. 
● Model Earth Systems Project 
● Make a Topographic Map 
● Water on Earth Activity 
● Sea Surface Ice Prediction Graph 



● How does water cycle through Earth’s 
systems? 
 

information to itself and how that 
information results in change. 

● Describe  the variety of landforms on 
Earth.  

● Describe the topography of the land on 
Earth. 

● Describe how the surface of the Earth is 
constantly being created and destroyed 
by competing constructive and 
destructive forces. 

● Describe how the geosphere, 
atmosphere and biosphere interact with 
each other to affect the Earth. 

● Describe where the majority of the 
world's freshwater is located. 

● Demonstrate how the process of the 
water cycle works. 

 
Resources/Materials        • Text: Pearson- Elevate Science:  Earth’s Systems 

       • Teacher webpage 

       • Google Classroom 

Interdisciplinary Connections WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/experiments, or technical processes. 

MP.2 Reason abstractly and quantitatively. 

MP.4 Model with mathematics. 

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. 

6.3 Active Citizenship in the 21st Century- All students will acquire the skills needed to be active, informed 

citizens who value diversity and promote cultural understanding by working collaboratively to address the 

challenges that are inherent in living in an interconnected world. 

21st Century Life and Careers 9.1: 21st Century Life & Career Skills- All students will demonstrate the creative, critical thinking, collaboration, 
and problem-solving skills needed to function successfully as both global citizens and workers in diverse ethnic 
and organizational cultures. 
9.3 - Career Awareness, Exploration, and Preparation- All students will apply knowledge about and engage in 

the process of career awareness, exploration, and preparation in order to navigate the globally competitive 

work environment of the information age. 



 
Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 

information in order to solve problems individually and collaborate and to create and communicate 
knowledge.  
8.2 Technology Education- All students will develop an understanding of the nature and impact of technology, 

engineering, technological design, and the designed world as they relate to the individual, society, and the 

environment. 

 
Assessments 

Formative Summative Benchmarks Alternative 

●        Exit slips 

●        Think/Pair/Share 

●        Worksheets 

● 

Observation/Discussion 

●        Tests/Quizzes 

●        Lab report 

●        Review game 

●        Written assessment 

●        Research paper 

●        Presentation 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
●        Google Translate 

●        Dictionary 

●        Use of diagrams 

●        Make lessons visual 

 
 

 

●        Preferential seating 

●        Instructional Groups 

●        Additional response time 

●        Test modifications 

●        Alternative testing site 

●        Extended time 

●        Copies of notes 

●        Study guides 

●        Modeling/Demonstration 

●        Refocus attention 

● Make conversions using mega, giga, terra, micro, 
nano, pico. 

● Model it:  Sea Ice 
● Florida’s Natural Aquifer System 

 

 
 

Science 8 
Unit 2: Minerals and Rocks 

Time Allotted (days of instruction): 20 

New Jersey Student Learning Standards (NJSLS) 
MS-ESS2-1. Develop a model to describe the cycling of Earth’s materials and the flow of energy that drives this process. 
MS-ESS2-2. Construct an explanation based on evidence for how geoscience processes have changed Earth’s surface at varying time and spatial scales. 



 
Essential Questions Student Learning Objectives Activities 

● How do geologists study Earth’s layered 
interior? 

● What roles do heat and pressure in Earth’s 
interior play in the cycling of matter? 

● What are the patterns and effects of 
convection in Earth’s mantle? 

● What are the characteristics and properties
of minerals? 

● What processes result in the formation of 
minerals? 

● What processes explain the distribution of 
mineral resources on Earth? 

● What are the three major types of rocks 
and how do they form? 
How is the formation of rocks the result of 
the flow of energy and the cycling of 
matter within Earth? 

● How are Earth’s materials cycled in the 
rock cycle? 

● How does the flow of energy drive the rock 
cycle? 

 
 
 
 

● Examine evidence of how geologists 
learn what Earth’s interior is like. 

● Describe evidence how the Earth is 
made up a crust, mantle an outer core 
and an inner core. 

● Explain how convection occurs in Earth’s
mantle. 

● Identify characteristics of minerals and 
explore their properties. 

● Identify the process that results in the 
formation of minerals. 

● Explain the distribution of mineral 
resources on Earth. 

● Apply mathematical models to 
determine the density of minerals  

● Identify the major rock types. 
● Explain  how the formation of rocks is 

the result of the flow of energy and the 
cycling of matter within the Earth. 

● Observe and classify rocks according to 
the three major rock types. 

● Develop and use models to demonstrate
how the processes that occur on Earth’s 
surface, the crust and the mantle slowly 
change rocks from one type to another. 

 

● Specific Gravity and Earth’s Density lab 
● Mineral Identification lab 
● Classifying Rocks lab 
● Identify Igneous Rocks Activity 
● Identify All Rocks Activity 

Resources/Materials        • Text: Pearson- Elevate Science:  Earth’s Systems 

       • Teacher webpage 

       • Google Classroom 

Interdisciplinary Connections WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/experiments, or technical processes. 

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. 



6.3 Active Citizenship in the 21st Century- All students will acquire the skills needed to be active, informed 

citizens who value diversity and promote cultural understanding by working collaboratively to address the 

challenges that are inherent in living in an interconnected world. 

 
21st Century Life and Careers 9.1: 21st Century Life & Career Skills- All students will demonstrate the creative, critical thinking, collaboration, 

and problem-solving skills needed to function successfully as both global citizens and workers in diverse ethnic 
and organizational cultures. 
9.3 - Career Awareness, Exploration, and Preparation- All students will apply knowledge about and engage in 
the process of career awareness, exploration, and preparation in order to navigate the globally competitive 
work environment of the information age. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate knowledge 
8.2 Technology Education- All students will develop an understanding of the nature and impact of technology, 

engineering, technological design, and the designed world as they relate to the individual, society, and the 

environment. 

 
Assessments 

Formative Summative Benchmarks Alternative 

●    Exit slips 

●   Think/Pair/Share 

●    Worksheets 

●    Observation/Discussion 

●        Tests/Quizzes 

●        Lab report 

● Review game 

● Written assessment 

● Research paper 

● Presentation 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
●        Google Translate 

●        Dictionary 

●        Use of diagrams 

●        Make lessons visual 

 
 

 

●        Preferential seating 

●        Instructional Groups 

●        Additional response time 

●        Test modifications 

●        Alternative testing site 

●        Extended time 

●        Copies of notes 

●        Study guides 

●        Modeling/Demonstration 

●        Refocus attention 

● Create a rock cycle poster that includes rock 
 types intermediate in composition between felsic 
and mafic and intermediate in grain size between 
coarse and fine. 

 



Science 8 
Unit 3: Plate Tectonics 

Time Allotted (days of instruction): 15 

New Jersey Student Learning Standards (NJSLS) 
MS-ESS2-2. Construct an explanation based on evidence for how geoscience processes have changed Earth’s surface at varying time and spatial scales. 
MS-ESS2-3. Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and seafloor structures to provide evidence of the past plate 
motions 
MS-ESS3-2. Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the development of technologies to mitigate their 
effects. 
 

Essential Questions Student Learning Objectives Activities 

● What evidence supported the hypothesis 
of continental drift? 

● What roles do mid-ocean ridges and ocean 
trenches play in the movement of plates? 

● How do Earth’s plates move? 
● How do Earth’s surface features support 

the theory of plate tectonics? 
● What are the products of plate movement 

at different scales? 
● How do plate movement and stress 

produce new landforms? 
● What are earthquakes and tsunamis, and 

why do they occur? 
● How can the effects of earthquakes and 

tsunamis be mitigated? 
● How is plate tectonics connected to 

volcanic eruptions and landforms? 
● What role does volcanic activity play in 

shaping Earth’s surface? 
● What hazards do different types of 

volcanoes pose? 

● Identify and describe evidence that 
supports that all continents were once 
fused together in a supercontinent 
called Pangaea. 

● Identify and describe evidence that 
supports how land masses drifted apart 
overtime into the continents known 
today. 

● Analyze the cause and effect 
relationship to describe how mid-ocean 
ridges and deep sea trenches provide 
evidence of plate movement.  

● Analyze and describe how convection 
currents in the mantle cause the Earth’s 
plates to move in a slow constant 
motion.  

● Model how some features on Earth 
coincide with plate boundaries.  

● Analyze relationships to predict the 
different features and events that occur 
at plate boundaries. 

● Develop models to explain how plate 
movement and stress produce new 
landforms. 

●  Analyze the evidence that energy 
released from interacting plates result in 
an earthquake. 

● Compare the magnitudes of 

● Reconstruct  Pangaea 
● Construct a crustal plate model 
● Milkyway Tectonic lab 
● Construct a convection current model 
● Investigating the Speed of Earthquake Waves lab 
● Locate an earthquake epicenter 
● Volcano Project 



earthquakes. 
● Relate the energy of an earthquake to 

the formation of a tsunam. 
● Explain how characteristics of 

earthquakes and tsunamis can be 
predicted to mitigate risk. 

● Identify patterns to explain how plate 
tectonics is connected to volcanic 
eruptions and landforms. 

● Model and explain the role of volcanic 
activity in shaping Earth’s surface. 

● Construct explanations of the hazards 
different types of volcanoes pose. 
 

Resources/Materials        • Text: Pearson- Elevate Science:  Earth’s Systems 

       • Teacher webpage 

       • Google Classroom 

Interdisciplinary Connections WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/experiments, or technical processes. 

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. 

21st Century Life and Careers 6.3 Active Citizenship in the 21st Century- All students will acquire the skills needed to be active, informed 

citizens who value diversity and promote cultural understanding by working collaboratively to address the 

challenges that are inherent in living in an interconnected world. 

9.1: 21st Century Life & Career Skills- All students will demonstrate the creative, critical thinking, collaboration, 
and problem-solving skills needed to function successfully as both global citizens and workers in diverse ethnic 
and organizational cultures. 
9.3 - Career Awareness, Exploration, and Preparation- All students will apply knowledge about and engage in 
the process of career awareness, exploration, and preparation in order to navigate the globally competitive 
work environment of the information age. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate knowledge 
8.2 Technology Education- All students will develop an understanding of the nature and impact of technology, 

engineering, technological design, and the designed world as they relate to the individual, society, and the 

environment. 

 
Assessments 



Formative Summative Benchmarks Alternative 

●    Exit slips 

●   Think/Pair/Share 

●    Worksheets 

●    Observation/Discussion 

●        Tests/Quizzes 

●        Lab report 

● Review game 

● Written assessment 

● Research paper 

● Presentation 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
●        Google Translate 

●        Dictionary 

●        Use of diagrams 

●        Make lessons visual 

 
 

 

●        Preferential seating 

●        Instructional Groups 

●        Additional response time 

●        Test modifications 

●        Alternative testing site 

●        Extended time 

●        Copies of notes 

●        Study guides 

●        Modeling/Demonstration 

●        Refocus attention 

● Make a presentation describing the motion of the 
Pacific plate and theorize why it is moving faster  
than any other major plate. 

 
  

 
Science 8 

Unit 4: History of Earth 
Time Allotted (days of instruction): 15 

New Jersey Student Learning Standards (NJSLS) 
MS-ESS1-4. Construct a scientific explanation based on evidence from rock strata for how the geologic time scale is used to organize Earth’s 4.6-billion-year-old 
history. 
 

Essential Questions Student Learning Objectives Activities 

● How do geologists describe the ages of 
rocks? 
 

● How do geologists determine the relative 
ages of rocks? 

● How do geologists determine the absolute 
ages of rocks? 

● What is the purpose of the geologic time 
scale? 

● Describe the current methods used by 
geologists to describe the age of rocks. 

● Identify the methods used by geologists 
to determine the relative age of rocks. 

● Explain and give examples of  the 
methods used by geologists to 
determine the absolute age of rocks. 

● Provide evidence to show Earth has 
changed over time due to natural 

● Demonstrating Half-life lab 
● Relative Age Dating lab 
● Sequencing Geologic Time lab 
● History of Earth Cladogram 



● How do events help geologists define and 
divide geologic time? 

● How did Earth change in the Paleozoic, 
Mesozoic and Cenozoic eras? 

processes. 
● Construct an explanation to identify the 

purpose of a geologic time scale. 
● Identify and analyze evidence that help 

distinguish and divide geological time. 
● Provide evidence of  Earth changes in 

the Paleozoic, Mesozoic and Cenozoic 
eras. 
 

 
Resources/Materials        • Text: Pearson- Elevate Science:  Earth’s Systems 

       • Teacher webpage 

       • Google Classroom 

 

Interdisciplinary Connections WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/experiments, or technical processes. 

MP.2 Reason abstractly and quantitatively. 

MP.4 Model with mathematics. 

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. 

21st Century Life and Careers 6.3 Active Citizenship in the 21st Century- All students will acquire the skills needed to be active, informed 

citizens who value diversity and promote cultural understanding by working collaboratively to address the 

challenges that are inherent in living in an interconnected world. 

9.1: 21st Century Life & Career Skills- All students will demonstrate the creative, critical thinking, collaboration, 
and problem-solving skills needed to function successfully as both global citizens and workers in diverse ethnic 
and organizational cultures. 
9.3 - Career Awareness, Exploration, and Preparation- All students will apply knowledge about and engage in 
the process of career awareness, exploration, and preparation in order to navigate the globally competitive 
work environment of the information age. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate knowledge 
8.2 Technology Education- All students will develop an understanding of the nature and impact of technology, 

engineering, technological design, and the designed world as they relate to the individual, society, and the 

environment. 

 
Assessments 



Formative Summative Benchmarks Alternative 

●    Exit slips 

●   Think/Pair/Share 

●    Worksheets 

●    Observation/Discussion 

●        Tests/Quizzes 

●        Lab report 

● Review game 

● Written assessment 

● Research paper 

● Presentation 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
●        Google Translate 

●        Dictionary 

●        Use of diagrams 

●        Make lessons visual 

 
 

 

●        Preferential seating 

●        Instructional Groups 

●        Additional response time 

●        Test modifications 

●        Alternative testing site 

●        Extended time 

●        Copies of notes 

●        Study guides 

●        Modeling/Demonstration 

●        Refocus attention 

● Research periods in Earth history where average 
global temperatures were at their highest and 
lowest and propose theories that explain why. 

 
Science 8 

Unit 5: Energy Transfer 
Time Allotted (days of instruction): 35 

New Jersey Student Learning Standards (NJSLS) 
 MS-PS3-1. Construct and interpret graphical displays of data to describe the relationships of kinetic energy to the mass of an object and to the speed of an object.  
MS-PS3-2. Develop a model to describe that when the arrangement of objects interacting at a distance changes, different amounts of potential energy are stored 
in the system.  
MS-PS3-3. Apply scientific principles to design, construct, and test a device that either minimizes or maximizes thermal energy transfer. 
MS-PS3-4. Plan an investigation to determine the relationships among the energy transferred, the type of matter, the mass, and the change in the average kinetic 
energy of the particles as measured by the temperature of the sample. 
MS-PS3-5. Construct, use, and present arguments to support the claim that when the kinetic energy of an object changes, energy is transferred to or from the 
object. 
 

Essential Questions Student Learning Objectives Activities 

● How is energy related to motion and force? 
● What are the relationships among energy, 

motion, force, and work? 

● Define energy, motion, force and work. 
● Relate energy to motion and force. 
● Determine the relationship among 

● Hall’s Car lab 
● Work & Power Up the Stairs lab 
● Potential & Kinetic Energy lab 



● What determines an object’s kinetic 
energy? 

● What factors affect potential energy? 
● What is the relationship between potential 

and kinetic energy?How can different 
forms of energy be classified, quantified, 
and measured? 

● How are different forms of energy related 
to each other? 

● In what ways can energy change from one 
form to another? 

● How is energy transferred? 
● How does the law of conservation of 

energy apply to transformations and 
transfers? 

● What happens to a substance when it is 
heated? 

● What is the difference between thermal 
energy and temperature? 

● How is heat transferred? 
● How is energy conserved during 

transformations? 
● How do different materials respond to 

heat? 
● How is friction related to thermal energy 

and temperature? 
 

energy, motion, force and work. 
● Calculate the amount of work done. 
● Calculate the amount of power used. 
● Identify factors related to kinetic 

energy. 
● Identify factors related to potential 

energy. 
● Explain the relationship between 

potential and kinetic energy. 
● Evaluate the linear relationship of 

gravitational potential energy. 
● Evaluate the nonlinear relationship of 

kinetic energy. 
● Classify, quantify and measure different 

forms of energy. 
● Model different forms of energy. 
● Explain how energy changes from one 

form to another. 
● Model how energy transfers between 

objects. 
● Use proportional relationships to 

explain how energy is conserved in a 
system. 

● Describe and explain how the total 
thermal energy of a system depends on 
the types, states and amount of matter 
present. 

● Describe and explain the relationship 
among thermal energy, temperature 
and heat. 

● Describe and explain how adding and 
removing energy affects the kinetic and 
thermal energy of matter. 

● Describe and explain how changes in 
temperature can cause a change in state
of matter. 

● Construct graphs to identify the 
proportional relationship between 
Celcius and Farenheit scales. 

● Thermal Energy Transfer lab 
● Melting Ice Blocks Activity 
● Solar Radiation Absorption Activity 

 



● Investigate and identify how heat is 
transferred between substances. 

● Describe and explain how heat flows 
from warmer to cooler objects. 

● Describe and Explain the Law of 
Conservation of Energy. 

● Explain how different materials respond 
to heat. 

● Explain how changes in kinetic energy 
affect heat transfer. 

● Evaluate differences in temperature and 
changes in temperature over time. 

● Evaluate how energy is transferred 
between materials and their 
surroundings. 

 
Resources/Materials        • Text: Pearson- Elevate Science:  Energy Transfer 

       • Teacher webpage 

       • Google Classroom 

Interdisciplinary Connections WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/experiments, or technical processes. 

MP.2 Reason abstractly and quantitatively. 

MP.4 Model with mathematics. 

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. 

21st Century Life and Careers 6.3 Active Citizenship in the 21st Century- All students will acquire the skills needed to be active, informed 
citizens who value diversity and promote cultural understanding by working collaboratively to address the 
challenges that are inherent in living in an interconnected world. 
9.1: 21st Century Life & Career Skills- All students will demonstrate the creative, critical thinking, collaboration, 
and problem-solving skills needed to function successfully as both global citizens and workers in diverse ethnic 
and organizational cultures. 
9.3 - Career Awareness, Exploration, and Preparation- All students will apply knowledge about and engage in 
the process of career awareness, exploration, and preparation in order to navigate the globally competitive 
work environment of the information age. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate 
knowledge. 



8.2 Technology Education- All students will develop an understanding of the nature and impact of technology, 

engineering, technological design, and the designed world as they relate to the individual, society, and the 

environment. 

 
Assessments 

Formative Summative Benchmarks Alternative 

●    Exit slips 

●   Think/Pair/Share 

●    Worksheets 

●    Observation/Discussion 

●        Tests/Quizzes 

●        Lab report 

● Review game 

● Written assessment 

● Research paper 

● Presentation 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
●        Google Translate 

●        Dictionary 

●        Use of diagrams 

●        Make lessons visual 

 
 

 

●        Preferential seating 

●        Instructional Groups 

●        Additional response time 

●        Test modifications 

●        Alternative testing site 

●        Extended time 

●        Copies of notes 

●        Study guides 

●        Modeling/Demonstration 

●        Refocus attention 

● Present a demonstration of Conservation of 
Energy. 

 
Science 8 

Unit 6: Weather the Atmosphere and the Oceans 
Time Allotted (days of instruction): 35 

New Jersey Student Learning Standards (NJSLS) 
MS-ESS2-1. Develop a model to describe the cycling of Earth’s materials and the flow of energy that drives this process 
MS-ESS2-4. Develop a model to describe the cycling of water through Earth’s systems driven by energy from the sun and the force of gravity 
MS-ESS2-5. Collect data to provide evidence for how the motions and complex interactions of air masses result in changes in weather conditions. 
 
MS-ESS2-6. Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of atmospheric and oceanic circulation that 
determine regional climates. 
MS-ESS3-2. Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the development of technologies to mitigate their 
effects 



MS-PS1-4. Develop a model that predicts and describes changes in particle motion, temperature, and state of a pure substance when thermal energy is added or 
removed. 
 

Essential Questions Student Learning Objectives Activities 

● What is the composition and structure of 
Earth’s atmosphere? 

● How does energy from the sun affect 
Earth’s atmosphere? 

● What processes make up the water cycle? 
● How does energy drive the processes of 

the water cycle? 
● How does the water cycle affect weather? 
● How do global patterns, such as the jet 

stream, affect air masses? 
● How do air masses interact to form fronts? 
● How do the interactions of air masses 

result in changes in weather? 
● How do meteorologists use the 

interactions of air masses to forecast 
changes in weather? 

● How does technology aid in collecting and 
analyzing weather data? 

● How do weather maps help to model 
current weather and predict future 
weather? 

● How does severe weather affect human 
life? 

● How do humans protect themselves from 
severe weather? 

● How does the sun’s energy reach and move 
through Earth’s atmosphere? 

● How is heat transferred in Earth’s 
atmosphere? 

● What causes winds? 
● How does the sun’s energy affect wind 

characteristics? 
● How do winds redistribute energy around 

Earth? 
● What role does the atmosphere play in 

● Construct and explain the composition 
and structure of Earth’s atmosphere. 

● Construct and explain the composition 
and characteristics of each of the Earth’s
layers. 

● Predict the stability and change caused 
by unequal heating of the Earth’s 
atmosphere by the Sun. 

● Describe the evidence that water vapor 
enters the atmosphere through a 
number of processes.  

● Describe the evidence that water vapor 
enters the atmosphere and in this 
process forms clouds. 

● Develop and use models to demonstrate
water is always moving between the 
Earth’s surface and atmosphere. 

● Analyze the cause and effect 
relationship to predict how temperature 
determines the type of precipitation. 

● Describe how air masses move by 
prevailing winds and jet streams. 

● Demonstrate how air masses of 
different temperatures and humidity 
result in a front. 

● Explain how storms and changeable 
weather patterns often develop along 
fronts.  

● Construct explanations for the type of 
fronts that form based on the 
characteristics of the air masses and the 
direction they move.  

● Use observations, patterns and tools to 
predict the weather. 

● Demonstrate how technology aids in 

● Layers of the atmosphere Lab 
● Air Pressure Demonstration 
● 15lb of air Demonstration 
● Breathing on Everest Activity 
● Relative Humidity demonstration 
● Cloud formation demonstration 
● Orographic Lifting lab 
● Graph a Temperature Inversion 
● Construct a Weather map lab 



allowing life to thrive on Earth? 
● What causes ocean currents? 
● How do ocean currents redistribute Earth’s 

energy? 

collecting and analyzing weather data. 
● Explain how  weather maps help to 

model current weather and predict 
future weather. 

● Describe the characteristics and causes 
of  severe weather. 

● Describe how  humans protect 
themselves from severe weather. 

● Identify and describe evidence that 
energy moves through the Earth’s 
atmosphere by radiation, conduction 
and convection. 

● Describe how the  sun’s energy reaches 
and moves  through Earth’s 
atmosphere. 

● Describe how the greenhouse effect 
traps and absorbs gases in the 
atmosphere. 

● Identify and describe evidence that 
wind results from differences in air 
pressure from unequal heating of the 
atmosphere and ocean currents. 

● Cite evidence that unequal heating of 
the Earth and the Earth’s rotation affect 
wind and weather conditions. 

● Describe how  global convection 
currents and the Coriolis Effect create 
global winds. 

● Describe and identify how unequal 
heating of the Earth combine to 
produce patterns of ocean circulation. 

● Describe how ocean currents 
redistribute Earth’s energy by moving in 
a loop around Earth’s bodies of water. 

Resources/Materials        • Text: Pearson- Elevate Science:  Cycles Influencing Weather and Climate 

       • Teacher webpage 

       • Google Classroom 

Interdisciplinary Connections WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/experiments, or technical processes. 



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. 

21st Century Life and Careers 6.3 Active Citizenship in the 21st Century- All students will acquire the skills needed to be active, informed 

citizens who value diversity and promote cultural understanding by working collaboratively to address the 

challenges that are inherent in living in an interconnected world. 

9.1: 21st Century Life & Career Skills- All students will demonstrate the creative, critical thinking, collaboration, 
and problem-solving skills needed to function successfully as both global citizens and workers in diverse ethnic 
and organizational cultures. 
9.3 - Career Awareness, Exploration, and Preparation- All students will apply knowledge about and engage in 
the process of career awareness, exploration, and preparation in order to navigate the globally competitive 
work environment of the information age. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate knowledge 
8.2 Technology Education- All students will develop an understanding of the nature and impact of technology, 

engineering, technological design, and the designed world as they relate to the individual, society, and the 

environment. 

 
Assessments 

Formative Summative Benchmarks Alternative 

●    Exit slips 

●   Think/Pair/Share 

●    Worksheets 

●    Observation/Discussion 

●        Tests/Quizzes 

●        Lab report 

● Review game 

● Written assessment 

● Research paper 

● Presentation 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
●        Google Translate 

●        Dictionary 

●        Use of diagrams 

●        Make lessons visual 

 
 

 

●        Preferential seating 

●        Instructional Groups 

●        Additional response time 

●        Test modifications 

●        Alternative testing site 

●        Extended time 

●        Copies of notes 

●        Study guides 

●        Modeling/Demonstration 

● Create a model system for determining relative 
humidity using dry bulb and wet bulb 
thermometers. 



●        Refocus attention 

 
 

Science 8 
Unit 7: Climate 

Time Allotted (days of instruction): 15 

New Jersey Student Learning Standards (NJSLS) 
MS-ESS2-6. Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of atmospheric and oceanic circulation that 
determine regional climates. 
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global temperatures over the past century. 
 

Essential Questions Student Learning Objectives Activities 

● How does climate differ from weather? 
● How do latitude, altitude, and land 

distribution affect patterns of circulation in 
the atmosphere and ocean? 

● How do patterns of circulation in the 
atmosphere and ocean determine regional 
climates? 

● What effects do greenhouse gases in the 
atmosphere have on global temperatures? 

● How do natural processes and human 
activities affect patterns of change in global
temperatures? 

● How do changes in global temperatures 
impact natural systems on Earth? 

● What can be done to mitigate climate 
change and its effects? 

● Using time scales to identify weather as 
a description of short term atmospheric 
conditions. 

● Using time scales to identify climate  as 
a description of long term patterns in 
atmospheric conditions. 

● Explain how latitude, altitude, ocean 
currents and distance from bodies of 
water determine regional climates.  

● Using reasoning to support patterns of 
change in global temperatures. 

● Using reasoning to support the effect of 
greenhouse gasses on global 
temperatures. 

● Construct an explanation of how natural 
and human activities affect global 
temperatures.  

● Provide evidence on how changes in 
global temperatures impact sea levels. 

● Explain how global temperatures and 
organism's adaptations are connected. 

● Provide evidence of the human impact 
of climate change. 

 

● Classifying Climates lab. 
● Specific Heat and Climate lab. 
● Present a synopsis of how Milankovitch Cycles are 

believed to trigger ice ages. 
● Present a synopsis of human activities contributing to 

global climate change. 
● Construct a cause and effect diagram of human 

activities and ozone depletion. 

Resources/Materials        • Text: Pearson- Elevate Science:  Cycles Influencing Weather and Climate  

       • Teacher webpage 



       • Google Classroom 

 

Interdisciplinary Connections WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/experiments, or technical processes. 

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. 

21st Century Life and Careers 6.3 Active Citizenship in the 21st Century- All students will acquire the skills needed to be active, informed 

citizens who value diversity and promote cultural understanding by working collaboratively to address the 

challenges that are inherent in living in an interconnected world. 

9.1: 21st Century Life & Career Skills- All students will demonstrate the creative, critical thinking, collaboration, 

and problem-solving skills needed to function successfully as both global citizens and workers in diverse ethnic 

and organizational cultures. 

9.3 - Career Awareness, Exploration, and Preparation- All students will apply knowledge about and engage in 
the process of career awareness, exploration, and preparation in order to navigate the globally competitive 
work environment of the information age. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate knowledge 
8.2 Technology Education- All students will develop an understanding of the nature and impact of technology, 

engineering, technological design, and the designed world as they relate to the individual, society, and the 

environment. 

 
Assessments 

Formative Summative Benchmarks Alternative 

●    Exit slips 

●   Think/Pair/Share 

●    Worksheets 

●    Observation/Discussion 

●        Tests/Quizzes 

●        Lab report 

● Review game 

● Written assessment 

● Research paper 

● Presentation 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
●        Google Translate 

●        Dictionary 

●        Use of diagrams 

●        Make lessons visual 

●        Preferential seating 

●        Instructional Groups 

●        Additional response time 

●        Test modifications 

● Research the history of CFC production and usage 
and its effects on stratospheric ozone. 

● Make a presentation on ozone depletion.  



 
 

 

●        Alternative testing site 

●        Extended time 

●        Copies of notes 

●        Study guides 

●        Modeling/Demonstration 

●        Refocus attention 

 
Science 8 

Unit 8: Earth’s Surface Systems 
Time Allotted (days of instruction): 10 

New Jersey Student Learning Standards (NJSLS) 
MS-ESS2-2. Construct an explanation based on evidence for how geoscience processes have changed Earth’s surface at varying time and spatial scales. 
MS-ESS3-1. Construct a scientific explanation based on evidence for how the uneven distributions of Earth’s mineral, energy, and groundwater resources are the 
result of past and current geoscience processes 
MS-ESS3-2. Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the development of technologies to mitigate their 
effects 
MS-ESS3-3. Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment. 
MS-ESS3-4. Construct an argument supported by evidence for how increases in human population and per-capita consumption of natural resources impact Earth’s 
systems. 
 

Essential Questions Student Learning Objectives Activities 

● How does erosion change Earth’s surface? 
● How does weathering change Earth’s 

surface? 
● How does soil form? 
● What processes change Earth’s surface? 
● How does mass movement change Earth’s 

surface? 
● How does wind change Earth’s surface? 
● How does moving water change Earth’s 

surface? 
● What landforms form from water erosion 

and deposition? 
● How does groundwater change Earth? 
● How do glaciers change Earth’s surface? 
● How do waves change Earth’s surface? 

 

● Describe and give examples of ways 
Earth’s surface is torn down my 
mechanical and chemical weathering 
and erosion. 

● Describe and give examples of ways 
Earth’s surface is built by the formation 
of soil. 

● Describe and give examples of ways 
Earth’s surface is changed by erosion 
and deposition. 

● Describe how wind and water 
contribute  to erosion and deposition. 

● Describe how the mass movement of 
rocks and soil change the surface of the 
Earth. 

● Describe and give examples of 
landforms that form from the erosion of 

● Physical Weathering lab. 
● Chemical Weathering lab. 
● Observing the Effects of Rock Weathering on Soil 

Formation lab. 
● Construct a soil types poster. 
● Research the soil type in your location and identify 

human impacts on soil quality and/or soil erosion. 
● Make a presentation on human effects on soil quality 

or soil erosion. 



water and deposition. 
● Describe how groundwater affects and 

changes the Earth’s surface. 
● Describe and give examples of ways that 

glaciers change the Earth’s surface. 
● Describe and give examples of ways that 

wave erosion changes the Earth’s 
surface. 

 
Resources/Materials        • Text: Pearson- Elevate Science:  Changing Earth and Human Activity  

       • Teacher webpage 

       • Google Classroom 

Interdisciplinary Connections WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/experiments, or technical processes. 

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. 

21st Century Life and Careers 6.3 Active Citizenship in the 21st Century- All students will acquire the skills needed to be active, informed 
citizens who value diversity and promote cultural understanding by working collaboratively to address the 
challenges that are inherent in living in an interconnected world. 
9.1: 21st Century Life & Career Skills- All students will demonstrate the creative, critical thinking, collaboration, 
and problem-solving skills needed to function successfully as both global citizens and workers in diverse ethnic 
and organizational cultures. 
9.3 - Career Awareness, Exploration, and Preparation- All students will apply knowledge about and engage in 
the process of career awareness, exploration, and preparation in order to navigate the globally competitive 
work environment of the information age. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate knowledge 
8.2 Technology Education- All students will develop an understanding of the nature and impact of technology, 

engineering, technological design, and the designed world as they relate to the individual, society, and the 

environment. 

 
Assessments 

Formative Summative Benchmarks Alternative 

●    Exit slips 

●   Think/Pair/Share 

●    Worksheets 

●        Tests/Quizzes 

●        Lab report 

● Review game 

● Written assessment 

● Research paper 

● Presentation 



●    Observation/Discussion 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
●        Google Translate 

●        Dictionary 

●        Use of diagrams 

●        Make lessons visual 

 
 

 

●        Preferential seating 

●        Instructional Groups 

●        Additional response time 

●        Test modifications 

●        Alternative testing site 

●        Extended time 

●        Copies of notes 

●        Study guides 

●        Modeling/Demonstration 

●        Refocus attention 

● Make a presentation on the effects of agricultural 
waste on marine ecosystems. 

 
Science 8 

Unit 9: Distribution of Natural Resources 
Time Allotted (days of instruction): 10 

New Jersey Student Learning Standards (NJSLS) 
MS-ESS3-1. Construct a scientific explanation based on evidence for how the uneven distributions of Earth’s mineral, energy, and groundwater resources are the 
result of past and current geoscience processes 
MS-ESS3-3. Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment. 
MS-ESS3-4. Construct an argument supported by evidence for how increases in human population and per-capita consumption of natural resources impact Earth’s 
systems. 
 

Essential Questions Student Learning Objectives Activities 

● What are nonrenewable resources? 
● What factors affect the distribution of 

nonrenewable energy resources? 
● How has human activity impacted the 

distribution of fossil fuels? 
● What are nonrenewable resources? 
● What factors affect the distribution of 

nonrenewable energy resources? 
● How has human activity impacted the 

distribution of fossil fuels? 

● Identify and describe the difference 
between renewable and nonrenewable 
resources. 

● Identify and describe examples of 
nonrenewable resources. 

● Explain the distribution patterns of 
nonrenewable resources. 

● Explain how human population and 
resource consumption impact’s Earth’s 
systems. 

● Identify and describe the characteristics of 5 
important ore minerals. 

● Construct a diagram of an electric power plant and 
label key components. 

● Construct a diagram of a nuclear power plant and 
label key components. 

● Make a presentation on an alternative energy source. 
● Create a comparison list of the pros and cons of fossil 

fuel. 
● Create a comparison list of the pros and cons of 



● What are mineral resources? 
● What factors affect the distribution of 

minerals on Earth? 
● How do geological processes affect the 

distribution of groundwater on Earth? 
● How is water used as a resource? 

● Use models to describe how solar 
panels, wind turbines, hydroelectric 
plants and geothermal plants generate 
energy. 

● Explain the circumstances that favor the 
use of each type of renewable resource. 

● Identify  mineral resources. 
● Determine the factors that affect the 

distribution of minerals on Earth. 
● Describe and give examples of the types 

of water resources available on Earth. 
● Describe how geologic forces affect the 

distribution  of water resources.  
● Describe how people rely on and use 

water resources. 

nuclear energy. 
● Create a comparison list of the pros and cons of 

alternative energies. 

Resources/Materials        • Text: Pearson- Elevate Science:  Changing Earth and Human Activity 

       • Teacher webpage 

       • Google Classroom 

Interdisciplinary Connections WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/experiments, or technical processes. 

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. 

21st Century Life and Careers 6.3 Active Citizenship in the 21st Century- All students will acquire the skills needed to be active, informed 

citizens who value diversity and promote cultural understanding by working collaboratively to address the 

challenges that are inherent in living in an interconnected world. 

9.1: 21st Century Life & Career Skills- All students will demonstrate the creative, critical thinking, collaboration, 
and problem-solving skills needed to function successfully as both global citizens and workers in diverse ethnic 
and organizational cultures. 
9.3 - Career Awareness, Exploration, and Preparation- All students will apply knowledge about and engage in 
the process of career awareness, exploration, and preparation in order to navigate the globally competitive 
work environment of the information age. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate knowledge 
8.2 Technology Education- All students will develop an understanding of the nature and impact of technology, 

engineering, technological design, and the designed world as they relate to the individual, society, and the 

environment. 

 



Assessments 
Formative Summative Benchmarks Alternative 

●    Exit slips 

●   Think/Pair/Share 

●    Worksheets 

●    Observation/Discussion 

●        Tests/Quizzes 

●        Lab report 

● Review game 

● Written assessment 

● Research paper 

● Presentation 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
●        Google Translate 

●        Dictionary 

●        Use of diagrams 

●        Make lessons visual 

 
 

 

●        Preferential seating 

●        Instructional Groups 

●        Additional response time 

●        Test modifications 

●        Alternative testing site 

●        Extended time 

●        Copies of notes 

●        Study guides 

●        Modeling/Demonstration 

●        Refocus attention 

● Make a presentation on an alternative energy 
source not covered in class 

● Construct a nuclear fuel cycle diagram. 
 

 
Science 8 

Unit 10: Human Impacts on the Environment 
Time Allotted (days of instruction): 10 
New Jersey Student Learning Standards (NJSLS) 
MS-ESS3-4. Construct an argument supported by evidence for how increases in human population and per-capita consumption of natural resources impact Earth’s 
systems. 
 

Essential Questions Student Learning Objectives Activities 

● How has the human population changed 
over time? 

● How is the consumption of natural 
resources by humans affected by changes 
in population size? 

● What are the causes of air pollution? 
● What are the long-term negative impacts 

of air pollution? 

● Using data describe how the human 
population has changed since 1750 and 
that the current rate of population 
growth is exponential. 

● Describe a chain of reasoning that 
increased human population leads to 
greater consumption of natural 
resources and scarcity. 

● Construct a list in order of abundance of indoor and 
outdoor air pollutants. 

● Make a presentation on the effects of automobile 
emissions on air quality. 

● Observe the effects of acid rain on ecosystems. 
● Diagram the water cycle. 
● Construct a diagram of how an aquifer cleans the 

water. 



● What efforts are being made to decrease 
the levels of air pollution around the 
world? 

● What natural resources are obtained from 
Earth’s geosphere? 

● Why are natural resources on land so 
important to Earth’s systems? 

● How do human activities positively and 
negatively affect land resources? 

● Why is fresh water such a limited resource 
within Earth’s systems? 

● How do certain human activities cause 
freshwater and ocean pollution? 

● What methods have humans developed to 
reduce freshwater and ocean pollution? 

● Describe strategies to help address the 
effect of population growth on the 
consumption of natural resources. 

● Identify and describe evidence of air 
pollution through naturally occurring 
and human activity and how it is 
harmful to living things in the 
environment. 

● Cite claims that emissions can affect 
weather patterns and climate. 

● Cite that smog can cause health 
problems in humans and acid rain can 
pollute soil and water resources. 

● Explain the cause and effect relationship 
between efforts to reduce emissions, 
energy use and chlorofluorocarbons 
(CFC’s) to protect the ozone layer. 

● Identify and describe evidence that 
naturally occurring resources include 
anything naturally made in the 
environment such as organisms, water, 
sunlight, minerals and soil. 

● Explain how some resources are not 
easily replaced. 

● Explain how the use of resources, 
without conservation, can lead to 
negative impacts on the ecosystem. 

● Describe and explain how only 1% of the 
world’s water is drinkable. 

● Describe the human activities that cause 
freshwater and ocean pollution. 

● Describe the methods humans 
developed to reduce freshwater and 
ocean pollution. 

 

● Construct a diagram of a water treatment facility and 
label all components. 

● Complete a home water usage survey. 

Resources/Materials        • Text: Pearson- Elevate Science:  Changing Earth and Human Activity 

       • Teacher webpage 

       • Google Classroom 



Interdisciplinary Connections WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/experiments, or technical processes. 

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. 

21st Century Life and Careers 6.3 Active Citizenship in the 21st Century- All students will acquire the skills needed to be active, informed 

citizens who value diversity and promote cultural understanding by working collaboratively to address the 

challenges that are inherent in living in an interconnected world. 

9.1: 21st Century Life & Career Skills- All students will demonstrate the creative, critical thinking, collaboration, 
and problem-solving skills needed to function successfully as both global citizens and workers in diverse ethnic 
and organizational cultures. 
9.3 - Career Awareness, Exploration, and Preparation- All students will apply knowledge about and engage in 
the process of career awareness, exploration, and preparation in order to navigate the globally competitive 
work environment of the information age. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate knowledge 
8.2 Technology Education- All students will develop an understanding of the nature and impact of technology, 

engineering, technological design, and the designed world as they relate to the individual, society, and the 

environment. 

 
Assessments 

Formative Summative Benchmarks Alternative 

●    Exit slips 

●   Think/Pair/Share 

●    Worksheets 

●    Observation/Discussion 

●        Tests/Quizzes 

●        Lab report 

● Review game 

● Written assessment 

● Research paper 

● Presentation 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
●        Google Translate 

●        Dictionary 

●        Use of diagrams 

●        Make lessons visual 

 
 

 

●        Preferential seating 

●        Instructional Groups 

●        Additional response time 

●        Test modifications 

●        Alternative testing site 

●        Extended time 

●        Copies of notes 

● Research the effects of acid rain on the forests of 
western Europe. 

● Make a presentation on the effects of acid rain on 
the forests of Western Europe. 



●        Study guides 

●        Modeling/Demonstration 

●        Refocus attention 

 


