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Introduction  
The 8th grade science curriculum combines Physical and Earth Science content.  Earth Science content will offer the students the opportunity 
to investigate important features of Earth’s surface and major geological events as well as understand humanity’s impact on Earth.  Physical 
Science will offer students the opportunity to investigate energy characteristics and how it causes change. In addition, the study of how 
sound and light travels will be investigated in various forms through mathematical techniques and scientific models.  Finally, students will 
have the opportunity to learn how scientists use digital resources to compile centralized data sources for real world applications.   
 

Mission 

River Dell’s curricula is designed to promote student achievement through the development of college and career readiness skills with a focus 
on equal access, inclusivity, and students’ individuality. The mission of the curriculum is to prepare students to live and to work in a global 
society as active citizens and as contributing responsible community members. The program outlined in this curriculum engages students in 
broad-based, experiential learning that will enhance the development of critical thinking, communication, and analytical/relational skills. This 
curriculum is constructed to meet students at their developmental level and to support their progression through varied levels of 
engagement, skill attainment, exploration, inquiry, and analysis assisting them to mature into their authentic selves. 

 
Vision 
This curriculum is designed to give the students the background knowledge in research-based science content needed for future success in 
the 9th grade Physics course and beyond. Students will be required to generate questions, investigate phenomena, communicate 
understanding, and conduct research to solve real-world problems and design solutions to real-world problems both locally and globally. The 
fundamentals taught throughout the year will give students the foundation to address the complexity of challenges presented in courses in 
high school. 
 

Scope and Sequence 
The following sequence of key units has been designed to reinforce cross cutting concepts to simulate systems, understand how energy flows 
in a system, understand how structure and function are related, how feedback stabilizes systems, cause and effect relationships, scale, the 
role of inertia, and patterns and relationships between science and technology.  
 
Overall:  

Units 1-2: Geologic and Atmospheric Processes (18 Weeks)   
Units 3-4: Topology, Human Activity, and Energy Transfer (9 Weeks) 
Unit 5: Wave Application (6 weeks) 



New Jersey Administrative Code Summary and Statues:  
The following sections outline skills and special categories mandated by the state of New Jersey for all K-12 curriculum. 

 
Integration of 21st Century Skills and Themes and Interdisciplinary Connections  
District boards of education shall be responsible for the review and continuous improvement of curriculum and instruction based upon 
changes in knowledge, technology, assessment results, and modifications to the NJSLS, according to N.J.A.C. 6A:8-2.  

1. District boards of education shall include interdisciplinary connections throughout the K–12 curriculum.  
2. District boards of education shall integrate into the curriculum 21st Century themes and skills (N.J.A.C. 6A:8-3.1(c). Twenty-first 

Century themes and skills integrated into all content standards areas (N.J.A.C. 6A:8-1.1(a)3). 
 
“Twenty-first Century themes and skills” means themes such as global awareness; financial, economic, business, and entrepreneurial literacy; 
civic literacy; health literacy; learning and innovation skills, including creativity and innovation, critical thinking and problem solving, and 
communication and collaboration; information, media, and technology skills; and life and career skills, including flexibility and adaptability, 
initiative and self-direction, social and cross-cultural skills, productivity and accountability, and leadership and responsibility 
 

Dissection Law: N.J.S.A. 18A:35-4.25 and N.J.S.A. 18A:35-4.24 authorizes parents or guardians to assert the right of their children to refuse 
to dissect, vivisect, incubate, capture, or otherwise harm or destroy animals or any parts thereof as part of a course of instruction.  
 
Amistad Law: N.J.S.A. 18A 52:16A-88 Every board of education shall incorporate the information regarding the contributions of African 
Americans to our country in an appropriate place in the curriculum of elementary and secondary school students.  
 
Holocaust Law: N.J.S.A. 18A:35-28 Every board of education shall include instruction on the Holocaust and genocides in an appropriate place 
in the curriculum of all elementary and secondary school pupils. The instruction shall further emphasize the personal responsibility that each 
citizen bears to fight racism and hatred whenever and wherever it happens.  
 

Technology  
Technology integration is the seamless and effective use of 21st Century technology within an instructional setting to support students and 
teachers in the learning process with administrative support and evaluation:  

Standards 8.1 Computer Science  

• Computer Science, previously a strand entitled ‘Computational Thinking: Programming’ in standard 8.2 of the 2014 NJSLS-Technology, 
outlines a comprehensive set of concepts and skills, such as data and analysis, algorithms and programming, and computing systems. 

Standard 8.2 Design Thinking 

• This standard, previously standard 8.2 Technology Education of the 2014 NJSLS – Technology, outlines the technological design 
concepts and skills essential for technological and engineering literacy. The new framework design, detailed previously, includes 
Engineering Design, Ethics and Culture, and the Effects of Technology on the Natural world among the disciplinary concepts. 



LGBT and Disabilities Law: N.J.S.A. 18A:35-4.35 A board of education shall include instruction on the political, economic, and social 
contributions of persons with disabilities and lesbian, gay, bisexual, and transgender people, in an appropriate place in the curriculum of 
middle school and high school students as part of the district’s implementation of the New Jersey Student Learning Standards 
(N.J.S.A.18A:35-4.36). A board of education shall have policies and procedures in place pertaining to the selection of instructional materials to 
implement the requirements of N.J.S.A. 18A:35-4.35. 
 
Asian Americans and Pacific Islanders: N.J.S.A. S4021 This will ensure that the contributions, history, and heritage of Asian Americans and 
Pacific Islanders (AAPI) are included in the New Jersey Student Learning Standards for Social Studies for students in kindergarten through 
Grade 12. 
 
Career Readiness, Life Literacies, and Key Skills (NJSLS-CLKS): 

• Standard 9.1 Personal Financial Literacy: This standard outlines the important fiscal knowledge, habits, and skills that must be 
mastered for students to make informed decisions about personal finance. Financial literacy is an integral component of a student's 
college and career readiness, enabling students to achieve fulfilling, financially secure, and successful careers. 

• Standard 9.2 Career Awareness, Exploration, Preparation and Training. This standard outlines the importance of being knowledgeable 
about one's interests and talents, and being well informed about postsecondary and career options, career planning, and career 
requirements. 

• Standard 9.3: This standard outlines what students should know and be able to do upon completion of a CTE Program of Study. 

• Standard 9.4 Life Literacies and Key Skills. This standard outline key literacies and technical skills such as critical thinking, global and 
cultural awareness, and technology literacy* that are critical for students to develop to live and work in an interconnected global 
economy. 

 

Climate Change (This will be modified based off of content) 
Standards in Action: Climate Change Earth’s climate is now changing faster than at any point in the history of modern civilization, primarily as 
a result of human activities. Global climate change has already resulted in a wide range of impacts across New Jersey and in many sectors of 
its economy. The addition of academic standards that focus on climate change is important so that all students will have a basic 
understanding of the climate system, including the natural and human-caused factors that affect it. The underpinnings of climate change span 
across physical, life, as well as Earth and space sciences. The goal is for students to understand climate science as a way to inform decisions 
that improve quality of life for themselves, their community, and globally and to know how engineering solutions can allow us to mitigate 
impacts, adapt practices, and build resilient systems.  
 
The topic of climate change can easily be integrated into science classes. At each grade level in which systems thinking, managing uncertainty, 
and building arguments based on multiple lines of data are included, there are opportunities for students to develop essential knowledge and 
skills that will help them understand the impacts of climate change on humans, animals, and the environment. For example, in the earlier 
grades, students can use data from firsthand investigations of the school-yard habitat to justify recommendations for design improvements 
to the school-yard habitat for plants, animals, and humans. In the middle grades, students use resources from New Jersey Department of 



Environmental Protection, the National Oceanic and Atmospheric Administration (NOAA), and National Aeronautics and Space Administration 
(NASA), to inform their actions as they engage in designing, testing, and modifying an engineered solution to mitigate the impact of climate 
change on their community. In high school, students can construct models they develop of a proposed solution to mitigate the negative 
health effects of unusually high summer temperatures resulting from heat islands in cities across the globe and share in the appropriate 
setting. 
 
  



Unit I:  Geologic Processes & History (12 Weeks) 

Disciplinary Core Ideas PS1.A: Structure and Properties of Matter 

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

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

• Gases and liquids are made of molecules or inert atoms that are moving about relative to each other. (MS-PS1-4) 

• In a liquid, the molecules are constantly in contact with others; in a gas, they are widely spaced except when they happen to collide. In a solid, 
atoms are closely spaced and may vibrate in position but do not change relative locations. (MS-PS1-4) 

• Solids may be formed from molecules, or they may be extended structures with repeating subunits (e.g., crystals). (MS-PS1-1) 

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

PS1.B: Chemical Reactions 

• Substances react chemically in characteristic ways. In a chemical process, the atoms that make up the original substances are regrouped into 
different molecules, and these new substances have different properties from those of the reactants. (MS-PS1-2), (MS-PS1-3), (MS-PS1-5) 

LS4.A: Evidence of Common Ancestry and Diversity 

• The collection of fossils and their placement in chronological order (e.g., through the location of the sedimentary layers in which they are found 
or through radioactive dating) is known as the fossil record. It documents the existence, diversity, extinction, and change of many life forms 
throughout the history of life on Earth. (MS-LS4-1) 

ESS1.C: The History of Planet Earth 

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

ESS2.A: Earth’s Materials and Systems 

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

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

ESS2.B: Plate Tectonics and Large-Scale System Interactions 

• Maps of ancient land and water patterns, based on investigations of rocks and fossils, make clear how Earth’s plates have moved great 
distances, collided, and spread apart. (MS-ESS2-3) 

ESS2.C: The Roles of Water in Earth’s Surface Processes 
• Water’s movements—both on the land and underground—cause weathering and erosion, which change the land’s surface features and create 

underground formations. (MS-ESS2-2) 
 

Essential Questions  • How does weathering change Earth’s surface?  
• How do we learn about Earth’s history?  
• How is the absolute age of rock measured?  
• What is the geologic time scale? 
• What are minerals, how do they form, and how can they be identified? 
• What is the rock cycle? 
• How do rocks form? 
• What are plate tectonics? 
• How do mountains form?  
• How do volcanoes change Earth’s surface? 
• Why do Earthquakes happen? 
• How can scientific understanding be applied to solve real life problems?  
• What questions arise as a result of scientific investigation? 



• How is inertia evident in plate tectonics? 
 

Enduring 
Understanding   

Students will understand: 
Minerals, rocks, fossils, and other types of natural evidence are used to study Earth’s history as well as the movement of tectonic plates accounting for 
important features of Earth’s surface and major geological events (i.e., mountains, volcanoes, and earthquakes). 
 

Practices  Developing and Using Models 
Modeling in 6–8 builds on K–5 and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design 
systems. 

• Develop a model to predict and/or describe phenomena. (MS-ESS2-1), (MS-ESS2-6) 
• Develop a model to describe unobservable mechanisms. (MS-ESS2-4) 

Planning and Carrying Out Investigations  
Planning and carrying out investigations in in 6–8 build on K–5 experiences and progresses to include investigations that use multiple variables and provide 
evidence to support explanations or solutions.  

• Collect data to produce data to serve as the basis for evidence to answer scientific questions or test design solutions under a range of 
conditions. (MS-ESS2-5) 

Analyzing and Interpreting Data 
Analyzing data in in 6–8 builds on K–5 experiences and progresses to extending quantitative analysis to investigations, distinguishing between correlation 
and causation, and basic statistical techniques of data and error analysis. 

• Analyze and interpret data to provide evidence for phenomena. (MS-ESS2-3) 
Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and designing 
solutions supported by multiple sources of evidence consistent with scientific ideas, principles, and theories. 

• Construct a scientific explanation based on valid and reliable evidence obtained from sources (including the students’ own experiments) and the 
assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future. 
(MS-ESS2-2) 

 

Crosscutting Concepts Patterns 
• Macroscopic patterns are related to the nature of microscopic and atomic-level structure. (MS-PS1-2) 

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

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

Structure and Function 
• Structures can be designed to serve particular functions by taking into account properties of different materials, and how materials can be 

shaped and used. (MS-PS1-3) 
Interdependence of Science, Engineering, and Technology 

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

Influence of Science, Engineering and Technology on Society and the Natural World 
• The uses of technologies and any limitations on their use are driven by individual or societal needs, desires, and values; by the findings of 

scientific research; and by differences in such factors as climate, natural resources, and economic conditions. Thus, technology use varies from 
region to region and over time. (MS-PS1-3) 

Scientific Knowledge is Based on Empirical Evidence 
• Science knowledge is based upon logical and conceptual connections between evidence and explanations. (MS-PS1-2) 

Scale, Proportion, and Quantity 
• Time, space, and energy phenomena can be observed at various scales using models to study systems that are too large or too small. (MS-ESS1-

3), (MSESS1-4) 
Patterns 

• Patterns in rates of change and other numerical relationships can provide information about natural systems. (MS-ESS2-3) 



Scale Proportion and Quantity 
• Time, space, and energy phenomena can be observed at various scales using models to study systems that are too large or too small. (MS-ESS2-

2) 
Stability and Change 

• Explanations of stability and change in natural or designed systems can be constructed by examining the changes over time and processes at 
different scales, including the atomic scale. (MS-ESS2-1) 

Scientific Knowledge is Open to Revision in Light of New Evidence 
• Science findings are frequently revised and/or reinterpreted based on new evidence. (MS-ESS2-3) 

 

Performance 
Expectations   

• Develop models to describe the atomic composition of simple molecules and extended structures, that predict and describe changes in particle 
motion, temperature, and state of a pure substance when thermal energy is added or removed, and to describe the cycling of Earth's materials 
and the flow of energy that drives this process.   

• Analyze and interpret data on the properties of substances before and after the substances interact to determine if a chemical reaction has 
occurred. measure the absolute age of rock layers; including by radiometric dating, on the distribution of fossils and rocks, continental shapes, 
and seafloor structures to provide evidence of the past plate motions, and for patterns in the fossil record that document the existence, 
diversity, extinction, and change of life forms throughout the history of life on Earth under the assumption that natural laws operate today as in 
the past.  

• Construct an explanation based on evidence for how geoscience processes have changed Earth's surface at varying time and spatial scales, and 
from rock strata for how the geologic time scale is used to organize Earth’s 4.6-billion-year-old history.  

• Gather and make sense of information to describe that synthetic materials come from natural resources and impact society. 
 

NJ Standards Student Learning Objectives  Suggested Tasks/Activities  Resources/Materials 
• MS-PS1-1 
• MS-PS1-2 
• MS-PS1-3 
• MS-PS1-4 
• MS-ESS2 -1  
• MS-ESS2-2  
• MS-ESS2-3  
• MS-ESS1-4  
• MS-LS4-1  

 

Students will be able to... 
• Develop models to describe the atomic 

composition of simple molecules and 
extended structures. 

• Analyze and interpret data on the 
properties of substances before and 
after the substances interact to 
determine if a chemical reaction has 
occurred.  

• Measure the absolute age of rock layers, 
including by radiometric dating. 

• Gather and make sense of information 
to describe that synthetic materials 
come from natural resources and impact 
society. 

• 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. 

• Develop a model to describe the cycling 
of Earth's materials and the flow of 
energy that drives this process. 

• Construct an explanation based on 
evidence for how geoscience processes 
have changed Earth's 

• Activity Lists 

• Online/Virtual Labs 

• Hands-on Labs 

• Textbook/Textbook questions 

• Articles 

• Videos / Video questions 

• Worksheets 

• Jeopardy Review games 

• Kahoot Review 

• Notes 

• Quia Review Quizzes 

• Unit tests 

• Lesson Quizzes 

• Engineering (pipe cleaner tower) 
Challenge 

• Reflection Questions and discussion 

• Rubrics 

• Research Paper 

• Develop Models 

• Quia.com 

• HMH textbooks 

• HMH virtual labs 

• Explorelearning.com 

• Readworks.com 

• Microsoft Stream 

• Generation Genius 

• Newsela  

• OneNote 

• Kahoot.com 

• Microsoft Teams 

• Microsoft Forms 
 

https://riverdell-my.sharepoint.com/:w:/g/personal/john_herbeck_riverdell_org/EUd6FMgUkIdFhMgE78Suqa8BkNUHs9DFr2UhoFgrV9t27w
https://riverdell.sharepoint.com/:w:/s/CurriculumWriting/EbAXpoScTMlLtmG8m6mVuloBPfesJfN5rn2Yxe5HmhCPcA?e=e37PNX
https://riverdell-my.sharepoint.com/:w:/g/personal/john_herbeck_riverdell_org/EaNO_-rRMdNFmmgxXl6VDxQBTlW0Rn8xV7ckQ8zOekVviA
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%201/Units%201%20and%202%20Test.pdf
https://riverdell-my.sharepoint.com/:w:/g/personal/john_herbeck_riverdell_org/EdtH4jx5M49Nt8dqmKEQ1qYBBnQWbmIFiMF98s8-TeeULQ
https://riverdell-my.sharepoint.com/:w:/g/personal/john_herbeck_riverdell_org/EdtH4jx5M49Nt8dqmKEQ1qYBBnQWbmIFiMF98s8-TeeULQ
https://www.quia.com/web
https://www.hmhco.com/ui/login/
https://www.hmhco.com/ui/login/
https://gizmos.explorelearning.com/
https://www.readworks.org/
https://www.generationgenius.com/
https://newsela.com/
https://kahoot.com/


Surface at varying time and spatial 
scales. 

• Analyze and interpret data on the 
distribution of fossils and rocks, 
continental shapes, and seafloor 
structures to provide evidence of the 
past plate motions. 

• 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. 

• Analyze and interpret data for patterns 
in the fossil record that document the 
existence, diversity, 
extinction, and change of life forms 
throughout the history of life on Earth 
under the assumption that 
natural laws operate today as in the 
past. 
 

Key Vocabulary  
Mineral, Element, Atom, Molecule, Matter, Mass, Volume, Crystal, Silicate, Nonsilicate, Physical Property, Chemical Property, Cleavage, Fracture, 
Density, Hardness, Rock, Composition, Texture, Magma, Lava, Igneous Rock, Sedimentary Rock, Metamorphic Rock, Intrusive Igneous Rock, Extrusive 
Igneous Rock, Weathering, Physical Weathering, Chemical Weathering, Ice Wedging, Exfoliation, Abrasion, Oxidation, Acid Precipitation, Sinkhole, 
Erosion, Deposition, Channel, Meander, Floodplain, Delta, Alluvial Fan, Sea Cliff, Wave-Cut Platform, Deflation, Suspension, Dune, Glacier, Glacial 
Plucking, Glacial Drift, Mass Movement, Foliated, Nonfoliate, Rock Cycle, Uplift, Subsidence, Rift Zone, Continental Drift, Pangaea, Mid-Ocean Ridge, 
Seafloor Spreading, Plate Tectonics, Tectonic Plates, Convergent Boundary, Divergent Boundary, Transform Boundary, Convection, Ridge Push, Slab 
Pull, Stress, Deformation, Fold Fault, Syncline, Anticline, Fault Block, Fault Plane, Normal Fault, Reverse Fault, Strike-Slip Fault, Folded Mountain, 
Volcanic Mountain, Dome Mountain, Volcanic Mountain, Volcano, Vent, Viscosity, Pyroclastic Material, Shield Volcano, Cinder Cone, Composite 
Volcano, Fissure, Lava Plateau, Crater, Magma Chamber, Caldera, Hot Spots, Mantle Plume, Ring Of Fire, Subduction Zone, Earthquake, Elastic 
Rebound, Focus, Epicenter, Seismic Wave, Body Wave, Surface Wave, Seismograph, Seismogram, Triangulation, Magnitude, Richter Scale, Soil 
Liquefaction, Tsunami, Geology, Fossil, Fossil Record, Trace Fossil, Catastrophism, Uniformitarianism, Geologic Time Scale, Precambrian Time, Era, 
Period, Epoch, Atomic Number, Atomic Mass Unit, Isotope, Mass Number, Absolute Dating, Nuclear Reaction, Radioactive Decay, Half-Life, Radiometric 
Dating, Index Fossil. 
 

Evidence of Learning   Lab reports, unit tests, assorted lesson quizzes, rubrics, reflection questions. 

Interdisciplinary 
Connections  

Connections to NJSLS – English Language Arts 

• RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or 
descriptions (MS-PS1-2), (MS-PS1-3), (MS-ESS2-2), (MS-ESS2-3), (MS-ESS1-4) 

• RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., 
in a flowchart, diagram, model, graph, or table). (MS-PS1-1), (MS-PS1-2), (MS-PS1-4), (MS-ESS2-3) 

• WHST.6-8.8 Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and 
accuracy of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format 
for citation. (MS-PS1-3) 

• RST.6-8.9 Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from 
reading a text on the same topic. (MS-ESS2-3) 

• WHST.6-8.2 Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, 
organization, and analysis of relevant content. (MS-ESS2-2), (MS-ESS1-4) 



• SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence and add interest. (MS-
ESS2-1), (MS-ESS2-2) 

Connections to NJSLS – Mathematics 

• MP.2 Reason abstractly and quantitatively. (MS-PS1-1), (MS-PS1-2), (MS-ESS2-2), (MS-ESS2-3) 

• MP.4 Model with mathematics. (MS-PS1-1) 

• 6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-1), (MS-PS1-2) 

• 6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., 
temperature above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and negative 
numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-PS1-4) 

• 8.EE.A.3 Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, and to 
express how many times as much one is than the other. (MS-PS1-1) 

• 6.SP.B.4 Display numerical data in plots on a number line, including dot plots, histograms, and box plots. (MS-PS1-2) 

• 6.SP.B.5 Summarize numerical data sets in relation to their context (MS-PS1-2) 

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

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

 

Diversity, Equity, & 
Inclusion 

 
Students will be exposed to scientists that are from diverse backgrounds and are experts in this field. We will examine geographical regions around the 
world and the impact of topography on various cultures, past and present. 
 

Career Readiness, Life 
Literacies, and Key 

Skills  

9.4.8.CI.3: Examine challenges that may exist in the adoption of new ideas. 
9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and long-term effects to determine the most plausible option. 
9.4.8.CT.3: Compare past problem-solving solutions to local, national, or global issues and analyze the factors that led to a positive or negative outcome. 

Computer Science and 
Design Thinking 

8.1.8.DA.6: Analyze climate change computational models and propose refinements.  
8.2.8.ED.2: Identify the steps in the design process that could be used to solve a problem.  
8.2.8.ED.3: Develop a proposal for a solution to a real-world problem that includes a model (e.g., physical prototype, graphical/technical sketch).  
8.2.8.ITH.3: Evaluate the impact of sustainability on the development of a designed product or system  
8.2.8.ITH.5: Compare the impacts of a given technology on different societies, noting factors that may make a technology appropriate and sustainable in 
one society but not in another. 

 

Social Emotional 
Learning  

• Practicing teamwork and collaborative problem-solving 

• Communicating effectively 

• Taking others’ perspectives 

• Exhibiting self-discipline and self-motivation 

• Using planning and organizational skills 

• Showing leadership in groups 

• Learning to make a reasoned judgment after analyzing information, data, facts 

• Recognizing how critical thinking skills are useful both inside & outside of school 
 

Differentiation  

Resources/Materials 
  

ELL Special Education At Risk Enrichment 



 
 
 

(English Language 
Learners) 

 
• Provide translated notes and 

key vocabulary terms 

• Provide images of key 
vocabulary terms and 
concepts 

• Word banks  

• Bilingual dictionaries 

• Assistive translator 
technology  

• Sentence frames 

• Simplified notes 

• Reduced homework 

• Simplified word problems 

• Graphic organizers 

• Matched sentences or 
procedures with pictures 

• Alternative presentation 
options 

• 1-2 sentence short responses 

• Shortened written 
assignments  

• Modified tests 

• Provide notes when student 
request 

• Reduce project workload 

• Short summaries 

• Display reminders 

• Checklist of materials and 
tasks (printed out or digitally 
accessible) 

• Timelines and Calendar for 
benchmark goals for 
assignments/assessments/sho
rt-term goals (Planner 
Microsoft) 

• Assistive technology 
(dictation, immersive reader, 
etc...) 

• Flash cards 

• Teacher notes  

• Graphic organizer 

• Clear parameters and student 
workspace 

• Timer to monitor task and 
duration 

• Study guides  

• Guided notes 

• Choices for alternative 
assignments 

• Students are asked to come 
for extra help to 
review/retake assessment 
and homework assignments 

• Students are allowed time 
and a half on assessments 

• Provide the student with 
frequent check-ins during 
class-time work 

• Visual cue or signs 

• Rephrase of questions and 
directions 

• Partner or group work on skill 
development 

• Assistance by instructional 
videos or curated videos 
online 

 

• Students are asked to come 
for extra help to 
review/retake assessment 
and homework assignments 

• Students are allowed time 
and a half on assessments 

• Provide the student with 
frequent check-ins during 
class-time work 

• Scaffolding assignments  

• Chunking of materials  

• Allow for errors 

• Pre-teach materials  

• Supply teacher demo 

• Rephrase of questions and 
directions  

• Visual cues or signs  

• Small group assistance or 
collaboration  

• Partner or group work on 
skill development  

• Assistance by instructional 
videos or curated videos 
online  

• Guide with options for 
student goal setting  

• Use of timer or a clock to 
monitor time of student 
activity 

 

• Provide students with extra 
problem sets that challenge and 
involve higher level thinking 

• Inquiry lead discussions and 
activities 

• More complex tasks and 
projects 

• Higher level questioning and 
techniques  

• Student demoing and 
explanation  

• Provide opportunities for 
students to set personal goals, 
keep records and monitor their 
own learning progress 

• Multiple assessments given in 
different domains, that 
showcase student interests, 
strengths, and needs  

• Use multiple approaches to 
accelerate learning within and 
outside of the school setting  

• Use enrichment options to 
extend and deepen learning 
opportunities within and 
outside of the school setting 

• Use individualized learning 
options such as mentorships, 
internships, online courses, and 
independent study 

 

 



 
 



Unit II: Earth’s Water & Atmosphere (6 Weeks) 
Disciplinary Core Ideas PS1.A: Structure and Properties of Matter 

• Gases and liquids are made of molecules or inert atoms that are moving about relative to each other. (MS-PS1-4) 

• In a liquid, the molecules are constantly in contact with others; in a gas, they are widely spaced except when they happen to collide. In a solid, 
atoms are closely spaced and may vibrate in position but do not change relative locations. (MS-PS1-4) 

• Solids may be formed from molecules, or they may be extended structures with repeating subunits (e.g., crystals). (MS-PS1-1) 

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

PS3.A: Definitions of Energy  

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

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

ESS2.A: Earth’s Materials and Systems 

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

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

• Water continually cycles among land, ocean, and atmosphere via transpiration, evaporation, condensation and crystallization, and precipitation, 
as well as downhill flows on land. (MS-ESS2-4) 

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

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

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

• Water’s movements—both on the land and underground—cause weathering and erosion, which change the land’s surface features and create 
underground formations. (MS-ESS2-2) 

ESS2.D: Weather and Climate 

• Weather and climate are influenced by interactions involving sunlight, the ocean, the atmosphere, ice, landforms, and living things. These 
interactions vary with latitude, altitude, and local and regional geography, all of which can affect oceanic and atmospheric flow patterns. 
(MSESS2-6)  

• Because these patterns are so complex, weather can only be predicted probabilistically. (MSESS2-5)  

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

 

Essential Questions  • How does water change state and move around the Earth? 

• How do the water cycle and other global patterns affect local weather? 

• How is climate affected by energy from the sun and variations on Earth’s surface? 

• How can humans protect themselves from hazardous weather? 

• How can scientific understanding be applied to solve real life problems?  

• What questions arise because of scientific investigation? 

• What is weather and how can we describe different types of weather conditions? 

• How does the model of the water cycle represent how this cycle exists in nature? 

• How does energy flow through the water cycle? 

• How can science contribute to technological advancement? 



Enduring 
Understanding   

Students will understand:  
Earth’s components form systems. These systems continually interact at different rates of time, affecting the Earth regionally and globally. 

Practices  Developing and Using Models 

• Modeling in 6–8 builds on K–5 and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena 
and design systems. 

• Develop a model to predict and/or describe phenomena. (MS-ESS2-1), (MS-ESS2-6) 
• Develop a model to describe unobservable mechanisms. (MS-ESS2-4) 

Planning and Carrying Out Investigations  

• Planning and carrying out investigations in in 6–8 build on K–5 experiences and progresses to include investigations that use multiple variables 
and provide evidence to support explanations or solutions.  

• Collect data to produce data to serve as the basis for evidence to answer scientific questions or test design solutions under a range of conditions. 
(MS-ESS2-5) Analyzing and Interpreting Data 

• Analyzing data in in 6–8 builds on K–5 experiences and progresses to extending quantitative analysis to investigations, distinguishing between 
correlation and causation, and basic statistical techniques of data and error analysis. 

• Analyze and interpret data to provide evidence for phenomena. (MS-ESS2-3) 
Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and designing 
solutions supported by multiple sources of evidence consistent with scientific ideas, principles, and theories. 

• Construct a scientific explanation based on valid and reliable evidence obtained from sources (including the students’ own experiments) and the 
assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future. 
(MS-ESS2-2) 

 

Crosscutting Concepts Patterns 
• Macroscopic patterns are related to the nature of microscopic and atomic-level structure. (MS-PS1-2) 

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

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

Structure and Function 
• Structures can be designed to serve particular functions by taking into account properties of different materials, and how materials can be 

shaped and used. (MS-PS1-3) 
Interdependence of Science, Engineering, and Technology 

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

Influence of Science, Engineering and Technology on Society and the Natural World 
• The uses of technologies and any limitations on their use are driven by individual or societal needs, desires, and values; by the findings of 

scientific research; and by differences in such factors as climate, natural resources, and economic conditions. Thus, technology use varies from 
region to region and over time. (MS-PS1-3) 

Scientific Knowledge is Based on Empirical Evidence 
• Science knowledge is based upon logical and conceptual connections between evidence and explanations. (MS-PS1-2) 

Scale, Proportion, and Quantity 
• Time, space, and energy phenomena can be observed at various scales using models to study systems that are too large or too small. (MS-ESS1-

3), (MSESS1-4) 
Patterns 

• Patterns in rates of change and other numerical relationships can provide information about natural systems. (MS-ESS2-3) 
Scale Proportion and Quantity 

• Time, space, and energy phenomena can be observed at various scales using models to study systems that are too large or too small. (MS-ESS2-
2) 

Stability and Change 



• Explanations of stability and change in natural or designed systems can be constructed by examining the changes over time and processes at 
different scales, including the atomic scale. (MS-ESS2-1) 

Scientific Knowledge is Open to Revision in Light of New Evidence 
• Science findings are frequently revised and/or reinterpreted based on new evidence. (MS-ESS2-3) 

 

Performance 
Expectations   

• Develop models to describe the atomic composition of simple molecules and extended structures, the cycling of Earth’s materials and the flow 
of energy that drives the process, the cycling of water through Earth’s systems driven by energy from the sun and the force of gravity, and to 
describe how unequal heating and rotation of the Earth cause patterns of atmospheric and oceanic circulation that determine regional climates.  

• Analyze and interpret data on the properties of substances before and after the substances interact to determine if a chemical reaction has 
occurred.  

• Construct an explanation based on evidence for how geoscience processes have changed Earth’s surfaces at varying time and spatial scales.  
• Collect data to provide evidence for how the motions and complex interactions of air masses results in changes in weather conditions  

 

NJ Standards Student Learning Objectives  Suggested Tasks/Activities  Resources/Materials 
• MS-PS1-1 
• MS-PS1-2 
• MS-ESS2-1  
• MS-ESS2-2  
• MS-ESS2-4  
• MS-ESS2-5  
• MS-ESS2-6  

 

Students will be able to… 

• Develop models to describe the 
atomic composition of simple 
molecules and extended structures. 

• Analyze and interpret data on the 
properties of substances before and 
after the substances interact to 
determine if a chemical reaction has 
occurred.  

• Develop a model to describe the 
cycling of Earth’s materials and the 
flow of energy that drives the process  

• Construct an explanation based on 
evidence for how geoscience 
processes have changed Earth’s 
surfaces at varying time and spatial 
scales 

• Develop a model to describe the 
cycling of water through Earth’s 
systems driven by energy from the 
sun and the force of gravity  

• Collect data to provide evidence for 
how the motions and complex 
interactions of air masses results in 
changes in weather conditions  

• 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 

 

• Activity Lists 

• Online/Virtual Labs 

• Hands-on Labs 

• Textbook/Textbook questions 

• Articles 

• Videos / Video questions 

• Worksheets 

• Jeopardy Review games 

• Kahoot Review 

• Notes 

• Quia Review Quizzes 

• Unit tests 

• Lesson Quizzes 

• Reflection Questions and discussion 

• Rubrics 

• Develop Models 

• Severe Weather Flipgrid PSA/Forecast 
Project. 

• Quia.com 

• HMH textbooks 

• HMH virtual labs 

• Explorelearning.com 

• Readworks.com 

• Microsoft Stream 

• Generation Genius 

• Newsela  

• OneNote 

• Kahoot.com 

• Microsoft Teams 

• Flipgrid.com 

• Microsoft Forms 

• BreakoutEDU.com 
 

Key Vocabulary  
The Water Cycle, Evaporation, Transpiration, Sublimation, Condensation, Deposition, Precipitation, Runoff, Infiltration, Groundwater, Ocean Currents, 
Weather, Humidity, Relative Humidity, Dew Point, Precipitation, Air Pressure, Wind, High-Pressure System, Low-Pressure System, Air Mass, Front, Cold 
Front, Warm Front, Stationary Front, Occluded Front, Jet Streams, Climate, Solar Energy, Latitude, Albedo, Global Winds, Topography, Elevation, Rain 

https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%202/Activity%20Checklist%20Unit%201%20Lesson%203%20-%20The%20Water%20Cycle.docx
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%202/Gizmo%20-%20Summer%20and%20Winter.doc
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%202/Article%20-%20The%20Science%20of%20Snowflakes.docx
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%202/Classroom%20Jeopardy%20-%20Earths%20Water%20and%20Atmosphere%20Unit%20Test.ppt
https://forms.office.com/Pages/ShareFormPage.aspx?id=62sJrmhT6UyYRiiw4ey8xA7s0Ks7BMBHthrgysZeIhxURDVCT0Y0NUVINE5aUk1SNElLMkdKMExQMyQlQCN0PWcu&sharetoken=fNEOK3AsaOkXbBOtEG8e
https://riverdell-my.sharepoint.com/:w:/g/personal/john_herbeck_riverdell_org/Ef5A9w6ZtwhOvK1-PL6tbZ8BdC3CXedpC3T1-T_uayG3yQ?e=MlrbDd
https://riverdell-my.sharepoint.com/:w:/g/personal/john_herbeck_riverdell_org/Ef5A9w6ZtwhOvK1-PL6tbZ8BdC3CXedpC3T1-T_uayG3yQ?e=MlrbDd
https://www.quia.com/web
https://www.hmhco.com/ui/login/
https://www.hmhco.com/ui/login/
https://gizmos.explorelearning.com/
https://www.readworks.org/
https://www.generationgenius.com/
https://newsela.com/
https://kahoot.com/
https://info.flipgrid.com/
https://www.breakoutedu.com/


Shadow, Surface Currents, Tropical, Temperate, Polar, Thunderstorm, Updraft, Downdraft, Lightning, Hail, Thunder, Stepped Leader, Positive Streamer, 
Hurricane, Storm Surge, Tornado, Tornado Alley, Watch, Warning, Ultraviolet (Uv) Radiation, Uva, Uvb, Heat Exhaustion, Heat Stroke. 
 

Evidence of Learning Lab reports, unit tests, assorted lesson quizzes, rubrics, reflection questions, flipgrid videos 

Interdisciplinary 
Connections  

Connections to NJSLS – English Language Arts 

• RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or 
descriptions (MS-PS1-2) 

• RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., 
in a flowchart, diagram, model, graph, or table). (MS-PS1-1), (MS-PS1-2) 

• WHST.6-8.8 Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and 
accuracy of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format 
for citation. (MS-PS1-3) 

• RST.6-8.9 Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from 
reading a text on the same topic. (MS-ESS2-3) 

• WHST.6-8.2 Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, 
organization, and analysis of relevant content. (MS-ESS2-2), (MS-ESS1-4) 

• SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-
ESS2-1) 

Connections to NJSLS – Mathematics 

• MP.2 Reason abstractly and quantitatively. (MS-PS1-1), (MS-PS1-2) 

• MP.4 Model with mathematics. (MS-PS1-1) 

• 6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-1), (MS-PS1-2) 

• 6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., 
temperature above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and negative 
numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-PS1-4) 

• 8.EE.A.3 Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, and to 
express how many times as much one is than the other. (MS-PS1-1) 

• 6.SP.B.4 Display numerical data in plots on a number line, including dot plots, histograms, and box plots. (MS-PS1-2) 

• 6.SP.B.5 Summarize numerical data sets in relation to their context (MS-PS1-2) 

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

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

 

Diversity, Equity, & 
Inclusion 

Students will be exposed to meteorologists and other scientists that are from diverse backgrounds and are experts in this field.  

Career Readiness, Life 
Literacies, and Key 

Skills  

9.1.8.CR.3: Relate the importance of consumer, business, and government responsibility to the economy and personal finance.  
9.1.8.CR.4: Examine the implications of legal and ethical behaviors when making financial decisions.  
9.2.8.CAP.2: Develop a plan that includes information about career areas of interest.  
9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and long-term effects to determine the most plausible option (e.g., MS-ETS1-4, 
6.1.8.CivicsDP.1) 

Computer Science and 
Design Thinking 

8.1.8.DA.6: Analyze climate change computational models and propose refinements.  
8.2.8.ED.2: Identify the steps in the design process that could be used to solve a problem.  
8.2.8.ED.3: Develop a proposal for a solution to a real-world problem that includes a model (e.g., physical prototype, graphical/technical sketch).  
8.2.8.ITH.3: Evaluate the impact of sustainability on the development of a designed product or system  
8.2.8.ITH.5: Compare the impacts of a given technology on different societies, noting factors that may make a technology appropriate and sustainable in 
one society but not in another. 



 

Social Emotional 
Learning  

• Practicing teamwork and collaborative problem-solving 

• Communicating effectively 

• Resolving conflicts constructively 

• Taking others’ perspectives 

• Understanding and expressing gratitude 

• Demonstrating honesty and integrity 

• Developing interests and a sense of purpose 

• Exhibiting self-discipline and self-motivation 

• Using planning and organizational skills 

• Showing the courage to take initiative 

• Setting personal and collective goals 

• Showing leadership in groups 

• Seeking or offering support and help when needed 

• Demonstrating curiosity and open-mindedness 

• Learning to make a reasoned judgment after analyzing information, data, facts 

• Recognizing how critical thinking skills are useful both inside & outside of school 
 

Differentiation  

Resources/Materials 
  

ELL 
(English Language 

Learners) 
Special Education At Risk Enrichment 

 
• Provide translated notes and 

key vocabulary terms 

• Provide images of key 
vocabulary terms and 
concepts 

• Word banks  

• Bilingual dictionaries 

• Assistive translator 
technology  

• Sentence frames 

• Simplified notes 

• Reduced homework 

• Simplified word problems 

• Graphic organizers 

• Matched sentences or 
procedures with pictures 

• Alternative presentation 
options 

• 1-2 sentence short responses 

• Shortened written 
assignments  

• Modified tests 

• Display reminders 

• Checklist of materials and 
tasks (printed out or digitally 
accessible) 

• Timelines and Calendar for 
benchmark goals for 
assignments/assessments/sho
rt-term goals (Planner 
Microsoft) 

• Assistive technology 
(dictation, immersive reader, 
etc...) 

• Flash cards 

• Teacher notes  

• Graphic organizer 

• Clear parameters and student 
workspace 

• Timer to monitor task and 
duration 

• Study guides  

• Guided notes 

• Choices for alternative 
assignments 

• Students are asked to come 
for extra help to 
review/retake assessment 
and homework assignments 

• Students are allowed time 
and a half on assessments 

• Provide the student with 
frequent check-ins during 
class-time work 

• Scaffolding assignments  

• Chunking of materials  

• Allow for errors 

• Pre-teach materials  

• Supply teacher demo 

• Rephrase of questions and 
directions  

• Visual cues or signs  

• Small group assistance or 
collaboration  

• Partner or group work on 
skill development  

• Provide students with extra 
problem sets that challenge and 
involve higher level thinking 

• Inquiry lead discussions and 
activities 

• More complex tasks and 
projects 

• Higher level questioning and 
techniques  

• Student demoing and 
explanation  

• Provide opportunities for 
students to set personal goals, 
keep records and monitor their 
own learning progress 

• Multiple assessments given in 
different domains, that 
showcase student interests, 
strengths, and needs  

• Use multiple approaches to 
accelerate learning within and 
outside of the school setting  

• Use enrichment options to 
extend and deepen learning 



 

• Provide notes when student 
request 

• Reduce project workload 

• Short summaries 

• Students are asked to come 
for extra help to 
review/retake assessment 
and homework assignments 

• Students are allowed time 
and a half on assessments 

• Provide the student with 
frequent check-ins during 
class-time work 

• Visual cue or signs 

• Rephrase of questions and 
directions 

• Partner or group work on skill 
development 

• Assistance by instructional 
videos or curated videos 
online 

• Assistance by instructional 
videos or curated videos 
online  

• Guide with options for 
student goal setting  

• Use of timer or a clock to 
monitor time of student 
activity 

 

opportunities within and outside 
of the school setting 

• Use individualized learning 
options such as mentorships, 
internships, online courses, and 
independent study 

 

 



Unit III: Earth and Human Activity (6 Weeks) 

Disciplinary Core 
Ideas 

ESS3.A: Natural Resources 

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

ESS3.C: Human Impacts on Earth Systems 

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

• Typically, as human populations and per-capita consumption of natural resources increase, so do the negative impacts on Earth unless 
the activities and technologies involved are engineered otherwise. (MS-ESS3-3), (MS-ESS3-4) 

ESS3.D: Global Climate Change 

• Human activities, such as the release of greenhouse gases from burning fossil fuels, are major factors in the current rise in Earth’s mean 
surface temperature (global warming). Reducing the level of climate change and reducing human vulnerability to whatever climate 
changes do occur depend on the understanding of climate science, engineering capabilities, and other kinds of knowledge, such as 
understanding of human behavior and on applying that knowledge wisely in decisions and activities. (MS-ESS3-5) 

 

Essential Questions  • What impact can human activities have on water quality?  

• What impact can human activities have on land resources?  

• How do humans impact Earth’s atmosphere?  

• How can Earth’s resources be used wisely? 

• How do human activities affect the stability of ecosystems over time? 

• How does the use of energy resources affect the environment? 

• How does studying the human population growth chart demonstrate the effect of human growth on the environment?  

• How can modeling be used to demonstrate human effect on ecosystems? 
 

Enduring 
Understanding   

Students will understand:  
Humans and human population growth affect the environment in varying ways. 

Practices  Asking Questions and Defining Problems 
• Asking questions and defining problems in grades 6–8 builds on grades K–5 experiences and progresses to specifying relationships 

between variables and clarifying arguments and models.  
• Ask questions to identify and clarify evidence of an argument. (MS-ESS3-5) 

Analyzing and Interpreting Data 
• Analyzing data 6–8 builds on grades K–5 and progresses to extending quantitative analysis to investigations, distinguishing 

between correlation and causation, and basic statistical techniques of data and error analysis. 
• Analyze and interpret data to determine similarities and differences in findings. (MS-ESS3-2) 

Constructing Explanations and Designing Solutions 
• Constructing explanations and designing solutions in 6–8 builds on grades K–5 experiences and progresses to include constructing 

explanations and designing solutions supported by multiple sources of evidence consistent with scientific ideas, principles, and 
theories. 

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

• Apply scientific principles to design an object, tool, process, or system. (MS-ESS3-3) 
Engaging in Argument from Evidence 

• Engaging in argument from evidence in 6–8 builds on grades K–5 experiences and progresses to constructing a convincing 
argument that supports or refutes claims for either explanations or solutions about the natural and designed world(s). 

• Construct an oral and written argument supported by empirical evidence and scientific reasoning to support or refute an 
explanation or a model for a phenomenon or a solution to a problem. (MS-ESS3-4) 

 

Performance 
Expectations   

• 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, and an argument supported by evidence for how increases in 
human population and per-capita consumption of natural resources impact Earth’s systems.  



• Analyze and interpret data on natural hazards to forecast catastrophic events and inform the development of technologies to mitigate 
their effects.  

• Apply scientific principles to design a method of monitoring and minimizing a human impact on the environment.  
• Ask questions to clarify evidence of the factors that have caused the rise in global temperatures over the past century. 

NJ Standards Student Learning Objectives  Suggested Tasks/Activities  Resources/Materials 
• MS-ESS3-1  
• MS-ESS3-2  
• MS-ESS3-3  
• MS-ESS3-4  
• MS-ESS3-5  
• 9.4.8.DC.8 

 

Students will be able to... 

• 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. 

• Analyze and interpret data on natural 
hazards to forecast catastrophic 
events and inform the development 
of technologies to mitigate their 
effects 

• Apply scientific principles to design a 
method of monitoring and 
minimizing a human impact on the 
environment  

• Construct an argument supported by 
evidence for how increases in human 
population and per-capita 
consumption of natural resources 
impact Earth’s systems  

• Ask questions to clarify evidence of 
the factors that have caused the rise 
in global temperatures over the past 
century 

 

• Activity Lists 

• Online/Virtual Labs 

• Hands-on Labs 

• Textbook/Textbook questions 

• Articles 

• Videos / Video questions 

• Worksheets 

• Jeopardy Review games 

• Kahoot Review 

• Notes 

• Quia Review Quizzes 

• Unit tests 

• Lesson Quizzes 

• Reflection Questions and discussion 

• Rubrics 

• Develop Models 

• Environmental Debates. 
 

• Quia.com 

• HMH textbooks 

• HMH virtual labs 

• Explorelearning.com 

• Readworks.com 

• Microsoft Stream 

• Generation Genius 

• Newsela  

• OneNote 

• Kahoot.com 

• Microsoft Teams 

• Flipgrid.com 

• RDMS Library Research 
Pathfinder 

• Microsoft Forms 
 

 

Key Vocabulary 
 

Surface Water, Groundwater, Aquifer, Pores, Permafrost, Water Quality, Water Supply, Water Supply Systems, Reservoir, Canals, Aqueducts, 
Urbanization, Subsidization, Saltwater Intrusion, Water Pollution, Point-Source Pollution, Nonpoint-Source Pollution, Thermal Pollution, Chemical 
Pollution, Biological Pollution, Wastewater, Eutrophication, Artificial Eutrophication, Turbidity, Potable Water, Natural Areas, Decomposers, Soil 
Porosity, Land Degradation, Urban Sprawl, Erosion, Crop Rotation, Contour Plowing, Terrace Farming, Desertification, Deforestation, Atmosphere, 
Stratosphere, Ultraviolet Radiation, Greenhouse Effect, Greenhouse Gases, Air Pollution, Particulate, Chlorofluorocarbons, Smog, Acid 
Precipitation, Air Quality, Conservation, Stewardship, Renewable Resource, Nonrenewable Resource, Preservation, Reforestation, Reclamation, 
Recycling, Fossil Fuels, Coal, Natural Gas, Petroleum, The Kyoto Protocol.  
 

Evidence of Learning  Lab reports, unit tests, assorted lesson quizzes, rubrics, debate organizer, debate scoring sheet 

Interdisciplinary 
Connections  

Connections to NJSLS – English Language Arts 

• RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of 
explanations or descriptions (MS-PS1-2), (MS-PS1-3), (MS-ESS2-2), (MS-ESS2-3), (MS-ESS1-4) 

• RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information expressed 
visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-PS1-1), (MS-PS1-2), (MS-PS1-4), (MS-ESS2-3) 

• WHST.6-8.8 Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility 
and accuracy of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a 
standard format for citation. (MS-PS1-3) 

https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%203/Human%20Impact%20on%20the%20Atmosphere%20-%20Checklist.docx
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%203/Water%20Testing%20Lab%20(no%20biologic%20testing).docx
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%203/Water%20Pollution%20Worksheets.docx
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%203/Human%20Impact%20on%20Water%20and%20Land%20Quiz%20(A).docx
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%203/Science%20Debate%20Scoring%20Sheet%20_%20modified%202021-22.docx
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%203/Science%208%20Great%20Debate%20Organizer%20-%20modified.docx
https://www.quia.com/web
https://www.hmhco.com/ui/login/
https://www.hmhco.com/ui/login/
https://gizmos.explorelearning.com/
https://www.readworks.org/
https://www.generationgenius.com/
https://newsela.com/
https://kahoot.com/
https://info.flipgrid.com/
https://rdms.riverdell.org/our_school/media_center/research_-_Click_here/project_pathfinders/great_debate_in_science_8
https://rdms.riverdell.org/our_school/media_center/research_-_Click_here/project_pathfinders/great_debate_in_science_8


• RST.6-8.9 Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained 
from reading a text on the same topic. (MS-ESS2-3) 

• WHST.6-8.2 Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, 
organization, and analysis of relevant content. (MS-ESS2-2), (MS-ESS1-4) 

• SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence and add 
interest. (MS-ESS2-1), (MS-ESS2-2) 

 
Connections to NJSLS – Mathematics 

• MP.2 Reason abstractly and quantitatively. (MS-PS1-1), (MS-PS1-2), (MS-ESS2-2), (MS-ESS2-3) 

• MP.4 Model with mathematics. (MS-PS1-1) 

• 6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-1), (MS-PS1-2) 

• 6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values 
(e.g., temperature above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive 
and negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-PS1-4) 

• 8.EE.A.3 Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small 
quantities, and to express how many times as much one is than the other. (MS-PS1-1) 

• 6.SP.B.4 Display numerical data in plots on a number line, including dot plots, histograms, and box plots. (MS-PS1-2) 

• 6.SP.B.5 Summarize numerical data sets in relation to their context (MS-PS1-2) 

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

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

 

Diversity, Equity, & 
Inclusion 

Human impact on natural environments will be discussed through the lens of different cultures and nations where clean natural resources are 
scarce. We will share the perspective of different authors from these regions.  

Career Readiness, Life 
Literacies, and Key 

Skills  

9.1.8.CR.3: Relate the importance of consumer, business, and government responsibility to the economy and personal finance.  
9.1.8.CR.4: Examine the implications of legal and ethical behaviors when making financial decisions.  
9.2.8.CAP.2: Develop a plan that includes information about career areas of interest.  
9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and long-term effects to determine the most plausible option (e.g., MS-
ETS1-4, 6.1.8.CivicsDP.1)  
9.4.8.DC.8: Explain how communities use data and technology to develop measures to respond to effects of climate change (e.g., smart cities). 

Computer Science and 
Design Thinking 

8.1.8.DA.6: Analyze climate change computational models and propose refinements.  
8.2.8.ED.2: Identify the steps in the design process that could be used to solve a problem.  
8.2.8.ED.3: Develop a proposal for a solution to a real-world problem that includes a model (e.g., physical prototype, graphical/technical sketch).  
8.2.8.ITH.3: Evaluate the impact of sustainability on the development of a designed product or system  
8.2.8.ITH.5: Compare the impacts of a given technology on different societies, noting factors that may make a technology appropriate and 
sustainable in one society but not in another. 
 

Social Emotional 
Learning  

• Practicing teamwork and collaborative problem-solving 

• Communicating effectively 

• Resolving conflicts constructively 

• Taking others’ perspectives 
 

Differentiation  



  
  

Resources/Materials 
 

ELL 
(English Language 

Learners) 
Special Education At Risk Enrichment 

 
 

• Provide translated notes 
and key vocabulary terms 

• Provide images of key 
vocabulary terms and 
concepts 

• Word banks  

• Bilingual dictionaries 

• Assistive translator 
technology  

• Sentence frames 

• Simplified notes 

• Reduced homework 

• Simplified word 
problems 

• Graphic organizers 

• Matched sentences or 
procedures with pictures 

• Alternative presentation 
options 

• 1-2 sentence short 
responses 

• Shortened written 
assignments  

• Modified tests 

• Provide notes when 
student request 

• Reduce project workload 

• Short summaries 

• Display reminders 

• Checklist of materials and 
tasks (printed out or 
digitally accessible) 

• Timelines and Calendar for 
benchmark goals for 
assignments/assessments/
short-term goals (Planner 
Microsoft) 

• Assistive technology 
(dictation, immersive 
reader, etc...) 

• Flash cards 

• Teacher notes  

• Graphic organizer 

• Clear parameters and 
student workspace 

• Timer to monitor task and 
duration 

• Study guides  

• Guided notes 

• Choices for alternative 
assignments 

• Students are asked to 
come for extra help to 
review/retake assessment 
and homework 
assignments 

• Students are allowed time 
and a half on assessments 

• Provide the student with 
frequent check-ins during 
class-time work 

• Visual cue or signs 

• Rephrase of questions and 
directions 

• Partner or group work on 
skill development  

• Assistance by instructional 
videos or curated videos 
online 

• Students are asked to 
come for extra help to 
review/retake assessment 
and homework 
assignments 

• Students are allowed time 
and a half on assessments 

• Provide the student with 
frequent check-ins during 
class-time work 

• Scaffolding assignments  

• Chunking of materials  

• Allow for errors 

• Pre-teach materials  

• Supply teacher demo 

• Rephrase of questions and 
directions  

• Visual cues or signs  

• Small group assistance or 
collaboration  

• Partner or group work on 
skill development  

• Assistance by instructional 
videos or curated videos 
online  

• Guide with options for 
student goal setting  

• Use of timer or a clock to 
monitor time of student 
activity 

 

• Provide students with extra 
problem sets that challenge 
and involve higher level 
thinking 

• Inquiry lead discussions and 
activities 

• More complex tasks and 
projects 

• Higher level questioning and 
techniques  

• Student demoing and 
explanation  

• Provide opportunities for 
students to set personal 
goals, keep records and 
monitor their own learning 
progress 

• Multiple assessments given 
in different domains, that 
showcase student interests, 
strengths, and needs  

• Use multiple approaches to 
accelerate learning within 
and outside of the school 
setting  

• Use enrichment options to 
extend and deepen learning 
opportunities within and 
outside of the school setting 

• Use individualized learning 
options such as 
mentorships, internships, 
online courses, and 
independent study 

 

 



  
  Unit IV:  Energy and Energy Transfer (6 Weeks)  

  Disciplinary Core Ideas  PS3.A: Definitions of Energy 

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

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

PS3.A: Definitions of Energy 

• Motion energy is properly called kinetic energy; it is proportional to the mass of the moving object and grows with the 
square of its speed. (MS-PS3-1) 

• A system of objects may also contain stored (potential) energy, depending on their relative positions. (MS-PS3-2) 

• Temperature is a measure of the average kinetic energy of particles of matter. The relationship between the 
temperature and the total energy of a system depends on the types, states, and amounts of matter present. (MS-PS3-
3), (MS-PS3-4) 

PS3.B: Conservation of Energy and Energy Transfer 

• When the motion energy of an object changes, there is inevitably some other change in energy at the same time. (MS-
PS3-5) 

• The amount of energy transfer needed to change the temperature of a matter sample by a given amount depends on 
the nature of the matter, the size of the sample, and the environment. (MS-PS3-4) 

• Energy is spontaneously transferred out of hotter regions or objects and into colder ones. (MS-PS3-3) 
PS3.C: Relationship Between Energy and Forces 

• When two objects interact, each one exerts a force on the other that can cause energy to be transferred to or from the 
object. (MS-PS3-2) 

ETS1.A: Defining and Delimiting an Engineering Problem 

• The more precisely a design task’s criteria and constraints can be defined, the more likely it is that the designed solution 
will be successful. Specification of constraints includes consideration of scientific principles and other relevant knowledge 
that is likely to limit possible solutions. (secondary to MS-PS3-3) 

ETS1.B: Developing Possible Solutions 

• A solution needs to be tested, and then modified on the basis of the test results in order to improve it. There are 
systematic processes for evaluating solutions with respect to how well they meet criteria and constraints of a problem. 
(secondary to MS-PS3-3) 

  

Essential Questions   • What is energy?  

• What is the relationship between heat and temperature?  

• How does the use of energy resources affect the environment?  

• How does modeling heat and temperature represent real world global warming?  

• What is the difference between kinetic and potential energy?  

• What is the relationship between temperature and kinetic energy?  

• How does energy flow through a designed or natural system?  

• How does the structure and function of the transfer of energy contribute to the understanding of the Law of 
Conservation of Energy? 

  
  Enduring Understanding    Students will understand: 

Energy exists in different forms and can change from one form to another. Energy is always conserved.  



  Practices   Developing and Using Models  
Modeling in 6–8 builds on K–5 and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena 
and design systems.  

• Develop a model to describe unobservable mechanisms. (MS-PS3-2)  
Planning and Carrying Out Investigations  
Planning and carrying out investigations to answer questions or test solutions to problems in 6–8 builds on K–5 experiences and progresses to 
include investigations that use multiple variables and provide evidence to support explanations or design solutions.  

• Plan an investigation individually and collaboratively, and in the design: identify independent and dependent variables and controls, 
what tools are needed to do the gathering, how measurements will be recorded, and how many data are needed to support a claim. 
(MS-PS3-4)  

Analyzing and Interpreting Data  
Analyzing data in 6–8 builds on K–5 and progresses to extending quantitative analysis to investigations, distinguishing between correlation and 
causation, and basic statistical techniques of data and error analysis.  

• Construct and interpret graphical displays of data to identify linear and nonlinear relationships. (MS-PS3-1)  
Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and 
designing solutions supported by multiple sources of evidence consistent with scientific ideas, principles, and theories. 

• Apply scientific ideas or principles to design, construct, and test a design of an object, tool, processor system. (MS-PS3-3) 
Engaging in Argument from Evidence  

• Engaging in argument from evidence in 6–8 builds on K–5 experiences and progresses to constructing a convincing argument that 
supports or refutes claims for either explanations or solutions about the natural and designed worlds.  

• Construct, use, and present oral and written arguments supported by empirical evidence and scientific reasoning to support or refute 
an explanation or a model for a phenomenon. (MS-PS3-5)    

  Performance Expectations    • 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, 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.  

• Develop a model to describe that when the arrangement of objects interacting at a distance change, different amounts of potential 
energy are stored in the system.  

• Apply scientific principles to design, construct, and test a device that either minimizes or maximizes thermal energy transfer. 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. 

  
  NJ Standards  Student Learning Objectives   Suggested Tasks/Activities   Resources/Materials  
 

• MS-PS3-1  

• MS-PS3-2  

• MS-PS3-3  

• MS-PS3-4  

• MS-PS3-5   

Students will be able to…  

•  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.  

• Develop a model to describe that 
when the arrangement of objects 
interacting at a distance change, 
different amounts of potential 
energy are stored in the system. 

• Apply scientific principles to design, 
construct, and test a device that 
either minimizes or maximizes 
thermal energy transfer. 

• Activity Lists 

• Online/Virtual Labs 

• Hands-on Labs 

• Textbook/Textbook questions 

• Articles 

• Videos / Video questions 

• Worksheets 

• Jeopardy Review games 

• Kahoot Review 

• Notes 

• Quia Review Quizzes 

• Unit tests 

• Lesson Quizzes 

• Reflection Questions and discussion 

• Rubrics 

• Quia.com 

• HMH textbooks 

• HMH virtual labs 

• Explorelearning.com 

• Readworks.com 

• Microsoft Stream 

• Generation Genius 

• Newsela  

• OneNote 

• Kahoot.com 

• Microsoft Teams 

• RDMS Library Research Pathfinder 

• Microsoft Forms 
  

https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%204/Activity%20Checklist%20Unit%202%20Lesson%201%20-%20Introduction%20to%20Energy.docx
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%204/Lab%20-%20Conservation%20of%20Energy.doc
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%204/Intro%20to%20Energy%20Video.mp4
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%204/Unit%202%20Lessons%202%20-%203%20-%20Temperature%20-%20Thermal%20Energy.ppt
https://www.quia.com/web
https://www.hmhco.com/ui/login/
https://www.hmhco.com/ui/login/
https://gizmos.explorelearning.com/
https://www.readworks.org/
https://www.generationgenius.com/
https://newsela.com/
https://kahoot.com/
https://rdms.riverdell.org/our_school/media_center/research_-_Click_here/project_pathfinders/great_debate_in_science_8


• 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. 

• 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. 

  

• Develop Models 

• Insulator Engineering Challenge  

  Key Vocabulary  
  

Energy, Kinetic Energy, Potential Energy, Chemical Energy, Mechanical Energy, Electromagnetic Energy, Electrical Energy, Thermal 
Energy, Energy Transformation, The Law of Conservation Of Energy, Joule, Kinetic Theory Of Matter, Temperature, Degrees, 
Fahrenheit, Celsius, Kelvin, Absolute Zero, Thermal Energy, Heat, Calorie, Conduction, Conductor, Insulator, Convection, 
Convection Current, Radiation.  

  Evidence of Learning   Lab reports, insulation challenge scoring sheet, unit tests, assorted lesson quizzes 

Interdisciplinary 
Connections   

Connections to NJSLS – English Language Arts 

• RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts, attending to the precise 
details of explanations or descriptions (MS-PS1-2), (MS-PS1-3), (MS-ESS2-2), (MS-ESS2-3), (MS-ESS1-4) 

• RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that 
information expressed visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-PS1-1), (MS-PS1-2), (MS-PS1-
4), (MS-ESS2-3) 

• WHST.6-8.8 Gather relevant information from multiple print and digital sources, using search terms effectively; assess 
the credibility and accuracy of each source; and quote or paraphrase the data and conclusions of others while avoiding 
plagiarism and following a standard format for citation. (MS-PS1-3) 

• RST.6-8.9 Compare and contrast the information gained from experiments, simulations, video, or multimedia sources 
with that gained from reading a text on the same topic. (MS-ESS2-3) 

• WHST.6-8.2 Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information 
through the selection, organization, and analysis of relevant content. (MS-ESS2-2), (MS-ESS1-4) 

• SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and 
evidence and add interest. (MS-ESS2-1), (MS-ESS2-2) 

 
Connections to NJSLS – Mathematics 

• MP.2 Reason abstractly and quantitatively. (MS-PS1-1), (MS-PS1-2), (MS-ESS2-2), (MS-ESS2-3) 
• MP.4 Model with mathematics. (MS-PS1-1) 
• 6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-1), (MS-PS1-2) 
• 6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite 

directions or values (e.g., temperature above/below zero, elevation above/below sea level, credits/debits, 
positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts, 
explaining the meaning of 0 in each situation. (MS-PS1-4) 

• 8.EE.A.3 Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or 
very small quantities, and to express how many times as much one is than the other. (MS-PS1-1) 

• 6.SP.B.4 Display numerical data in plots on a number line, including dot plots, histograms, and box plots. (MS-PS1-2) 
• 6.SP.B.5 Summarize numerical data sets in relation to their context (MS-PS1-2) 
• 6.EE.B.6 Use variables to represent numbers and write expressions when solving a real-world or mathematical 

problem; understand that a variable can represent an unknown number, or, depending on the purpose at hand, any 
number in a specified set. (MS-ESS1-2), (MS-ESS1-4) 

https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%204/Insulation%20Engineering%20Challenge.docx


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

Diversity, Equity, & 
Inclusion  

The perspectives of underdeveloped countries and their use of alternate and inexpensive methods to obtain different forms of energy will be 
explored. (Examples will include the use of solar ovens for cooking and sterilization as well as the use of elephant dung to extract methane gas for 
heating fuel.)   

  Career Readiness, Life 
Literacies, and Key Skills   

9.4.8.CT.1: Evaluate diverse solutions proposed by a variety of individuals, organizations, and/or agencies to a local or global problem, such as 
climate change, and use critical thinking skills to predict which one(s) are likely to be effective (e.g., MS-ETS1-2). 
9.1.8.CR.3: Relate the importance of consumer, business, and government responsibility to the economy and personal finance.  
9.1.8.CR.4: Examine the implications of legal and ethical behaviors when making financial decisions.  
9.2.8.CAP.2: Develop a plan that includes information about career areas of interest.   

 Computer Science and 
Design Thinking 

8.1.8.DA.6: Analyze climate change computational models and propose refinements.  
8.2.8.ED.2: Identify the steps in the design process that could be used to solve a problem.  
8.2.8.ED.3: Develop a proposal for a solution to a real-world problem that includes a model (e.g., physical prototype, graphical/technical sketch).  
8.2.8.ITH.3: Evaluate the impact of sustainability on the development of a designed product or system  
8.2.8.ITH.5: Compare the impacts of a given technology on different societies, noting factors that may make a technology appropriate and 
sustainable in one society but not in another. 
 

  Social Emotional Learning   • Practicing teamwork and collaborative problem-solving 

• Communicating effectively 

• Resolving conflicts constructively 

• Taking others’ perspectives 
  

  Differentiation   

  

  Resources/Materials  

ELL 
(English Language 

Learners) 
Special Education  At Risk  Enrichment  

    
  

• Provide translated notes and 
key vocabulary terms 

• Provide images of key 
vocabulary terms and 
concepts 

• Word banks  

• Bilingual dictionaries 

• Assistive translator 
technology  

• Sentence frames 

• Simplified notes 

• Reduced homework 

• Simplified word problems 

• Graphic organizers 

• Matched sentences or 
procedures with pictures 

• Alternative presentation 
options 

• 1-2 sentence short responses 

• Display reminders 

• Checklist of materials and 
tasks (printed out or digitally 
accessible) 

• Timelines and Calendar for 
benchmark goals for 
assignments/assessments/sh
ort-term goals (Planner 
Microsoft) 

• Assistive technology 
(dictation, immersive reader, 
etc...) 

• Flash cards 

• Teacher notes  

• Graphic organizer 

• Clear parameters and 
student workspace 

• Timer to monitor task and 
duration 

• Study guides  

• Students are asked to come 
for extra help to 
review/retake assessment 
and homework assignments 

• Students are allowed time 
and a half on assessments 

• Provide the student with 
frequent check-ins during 
class-time work 

• Scaffolding assignments  

• Chunking of materials  

• Allow for errors 

• Pre-teach materials  

• Supply teacher demo 

• Rephrase of questions and 
directions  

• Visual cues or signs  

• Small group assistance or 
collaboration  

• Provide students with extra 
problem sets that challenge 
and involve higher level 
thinking 

• Inquiry lead discussions and 
activities 

• More complex tasks and 
projects 

• Higher level questioning and 
techniques  

• Student demoing and 
explanation  

• Provide opportunities for 
students to set personal goals, 
keep records and monitor 
their own learning progress 

• Multiple assessments given in 
different domains, that 
showcase student interests, 
strengths, and needs  



• Shortened written 
assignments  

• Modified tests 

• Provide notes when student 
request 

• Reduce project workload 

• Short summaries 

• Guided notes 

• Choices for alternative 
assignments 

• Students are asked to come 
for extra help to 
review/retake assessment 
and homework assignments 

• Students are allowed time 
and a half on assessments 

• Provide the student with 
frequent check-ins during 
class-time work 

• Visual cue or signs 

• Rephrase of questions and 
directions 

• Partner or group work on 
skill development  

• Assistance by instructional 
videos or curated videos 
online 

• Partner or group work on 
skill development  

• Assistance by instructional 
videos or curated videos 
online  

• Guide with options for 
student goal setting  

• Use of timer or a clock to 
monitor time of student 
activity 

 

• Use multiple approaches to 
accelerate learning within and 
outside of the school setting  

• Use enrichment options to 
extend and deepen learning 
opportunities within and 
outside of the school setting 

• Use individualized learning 
options such as mentorships, 
internships, online courses, 
and independent study 

 

 

 
 



Unit V:  Waves and Their Applications (6 Weeks) 

Disciplinary Core Ideas PS4.A: Wave Properties 

• A simple wave has a repeating pattern with a specific wavelength, frequency, and amplitude. (MS-PS4-1) 

• A sound wave needs a medium through which it is transmitted. (MS-PS4-2) 
 
PS4.B: Electromagnetic Radiation 

• When light shines on an object, it is reflected, absorbed, or transmitted through the object, depending on the object’s material and the frequency (color) 
of the light. (MS-PS4-2) 

• The path that light travels can be traced as straight lines, except at surfaces between different transparent materials (e.g., air and water, air and glass) 
where the light path bends. (MS-PS4-2) 

• A wave model of light is useful for explaining brightness, color, and the frequency-dependent bending of light at a surface between media. (MS-PS4-2) 

• However, because light can travel through space, it cannot be a matter wave, like sound or water waves. (MS-PS4-2) 
 
PS4.C: Information Technologies and Instrumentation 

• Digitized signals (sent as wave pulses) are a more reliable way to encode and transmit information. (MS-PS4-3) 
 

Essential Questions  • How can we describe a wave?  

• How do sound waves travel and interact?  

• How does sound technology work?  

• How does light interact with matter?  

• How does the model of light and/or sound waves represent how the waves exist in nature?  

• How does the model of wavelength and behavior represent how waves exist in nature?  

• What patterns exist within graphs of wavelength data? 

• How does the structure of a wave relate to its function in nature? 

• How can the interaction of sound waves cause echoes and sonic booms?  

• What characteristics are similar in both mechanical and electromagnetic waves?  

• How do waves transfer energy?  

• How can we calculate the transfer of energy in waves?  

• How fast do mechanical and electromagnetic waves travel in nature?  

• How do linear and non-linear graphs help to interpret wave motion?  

• How is information stored digitally?  

• What are the advantages and disadvantages of storing information digitally? 

•  

Enduring 
Understanding   

Students will understand: 
Waves transfer energy and interact in predictable ways. Sound waves transfer energy through vibrations. Visible light is the small part of the 
electromagnetic spectrum that is essential for human vision. Waves can be used for information storage. 
 

Practices  Developing and Using Models 
Modeling in 6–8 builds on K–5 and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and 
design systems.  

• Develop and use a model to describe phenomena. (MS-PS4-2) 
Using Mathematics and Computational Thinking 
Mathematical and computational thinking at the 6–8 builds on K–5 and progresses to identifying patterns in large data sets and using mathematical 
concepts to support explanations and arguments. 

• Use mathematical representations to describe and/or support scientific (MS-PS4-1)  
Obtaining, Evaluating, and Communicating  



Information Obtaining, evaluating, and communicating information in 6–8 builds on K–5 and progresses to evaluating the merit and validity of ideas 
and methods. 

• Integrate qualitative scientific and technical information in written text with that contained in media and visual displays to clarify claims and 
findings. (MS-PS4-3)  

 

Performance 
Expectations   

• Use mathematical representations to describe a simple model for waves that includes how the amplitude of a wave is related to energy in a 
wave.  

• Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various materials. Integrate qualitative 
scientific and technical information to support the claim that digitized signals are a more reliable way to encode and transmit information than 
analog signals. 

 

NJ Standards Student Learning Objectives  Suggested Tasks/Activities  Resources/Materials 
• MS-PS4-1  

• MS-PS4-2 

• MS-PS4-3  
 

Students will be able to…  

• Use mathematical representations to 
describe a simple model for waves that 
includes how the amplitude of a wave is 
related to energy in a wave  

• Develop and use a model to describe that 
waves are reflected, absorbed, or 
transmitted through various materials  

• Integrate qualitative scientific and 
technical information to support the claim 
that digitized signals are a more reliable 
way to encode and transmit information 
than analog signals 

 
 
 
 

• Activity Lists 

• Online/Virtual Labs 

• Hands-on Labs 

• Textbook/Textbook questions 

• Articles 

• Videos / Video questions 

• Worksheets 

• Jeopardy Review games 

• Kahoot Review 

• Notes 

• Quia Review Quizzes 

• Unit tests 

• Lesson Quizzes 

• Reflection Questions and discussion 

• Rubrics 

• Develop Models 
 

• Quia.com 

• HMH textbooks 

• HMH virtual labs 

• Explorelearning.com 

• Readworks.com 

• Microsoft Stream 

• Generation Genius 

• Newsela  

• OneNote 

• Kahoot.com 

• Microsoft Teams 

• RDMS Library Research Pathfinder 

• Microsoft Forms 
 
 

Key Vocabulary  
Wave, Medium, Crest, Trough, Compression, Rarefactions, Longitudinal Wave, Transverse Wave, Mechanical Waves, Electromagnetic Wave, 
Wavelength, Wave Height, Amplitude, Wave Period, Frequency, Hertz, Waves Per Second, Seconds Per Wave, Wavefronts, Wave Speed, Reflection, 
Echo, Sonar, Echolocation, Interference, Beats, Constructive Interference, Destructive Interference, Sonic Boom, Sound Barrier, Resonance, Natural 
Frequencies, Standing Wave, Ultrasound, Transparent, Translucent, Absorption, Opaque, Reflection, Speed Of Light, Refraction, Scattering. 
 

Evidence of Learning  Lab reports, unit tests, assorted lesson quizzes 

Interdisciplinary 
Connections  

Connections to NJSLS – English Language Arts 

• RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or 
descriptions (MS-PS1-2), (MS-PS1-3), (MS-ESS2-2), (MS-ESS2-3), (MS-ESS1-4) 

• RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a 
flowchart, diagram, model, graph, or table). (MS-PS1-1), (MS-PS1-2), (MS-PS1-4), (MS-ESS2-3) 

• WHST.6-8.8 Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of 
each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation. (MS-
PS1-3) 

• RST.6-8.9 Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a 
text on the same topic. (MS-ESS2-3) 

• WHST.6-8.2 Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, organization, 
and analysis of relevant content. (MS-ESS2-2), (MS-ESS1-4) 

https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%205/Light%20Waves%20Activity%20List.docx
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%205/Gizmo%20-%20Color%20Absorption.docx
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%205/The%20Sounds%20of%20Baseball%20Article.pdf
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%205/Characteristics%20of%20Waves%20Worksheets.docx
https://riverdell.sharepoint.com/sites/CurriculumWriting/Shared%20Documents/Science/Middle%20School/8th%20Grade%20Resources/Unit%205/Noise%20Challenge.docx
https://www.quia.com/web
https://www.hmhco.com/ui/login/
https://www.hmhco.com/ui/login/
https://gizmos.explorelearning.com/
https://www.readworks.org/
https://www.generationgenius.com/
https://newsela.com/
https://kahoot.com/
https://rdms.riverdell.org/our_school/media_center/research_-_Click_here/project_pathfinders/great_debate_in_science_8


• SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence and add interest. (MS-ESS2-1), 
(MS-ESS2-2) 
 
Connections to NJSLS – Mathematics 

• MP.2 Reason abstractly and quantitatively. (MS-PS1-1), (MS-PS1-2), (MS-ESS2-2), (MS-ESS2-3) 
• MP.4 Model with mathematics. (MS-PS1-1) 
• 6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-1), (MS-PS1-2) 
• 6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., 

temperature above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and negative numbers 
to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-PS1-4) 

• 8.EE.A.3 Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, and to express 
how many times as much one is than the other. (MS-PS1-1) 

• 6.SP.B.4 Display numerical data in plots on a number line, including dot plots, histograms, and box plots. (MS-PS1-2) 
• 6.SP.B.5 Summarize numerical data sets in relation to their context (MS-PS1-2) 
• 6.EE.B.6 Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can 

represent an unknown number, or depending on the purpose at hand, any number in a specified set. (MS-ESS1-2), (MS-ESS1-4) 

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

•  

Diversity, Equity, & 
Inclusion 

When covering the lessons on sound, students will learn about its use in the form of echolocation and understand how it can help humans with vision 
impairments from all around the world, sharing the perspective from different nations and cultural backgrounds. 

Career Readiness, Life 
Literacies, and Key 

Skills  

9.4.8.CT.3: Compare past problem-solving solutions to local, national, or global issues and analyze the factors that led to a positive or negative outcome. 
9.2.8.CAP.2: Develop a plan that includes information about career areas of interest. 

Computer Science and 
Design Thinking 

8.1.8.DA.6: Analyze climate change computational models and propose refinements.  
8.2.8.ED.2: Identify the steps in the design process that could be used to solve a problem.  
8.2.8.ED.3: Develop a proposal for a solution to a real-world problem that includes a model (e.g., physical prototype, graphical/technical sketch).  
8.2.8.ITH.3: Evaluate the impact of sustainability on the development of a designed product or system  
8.2.8.ITH.5: Compare the impacts of a given technology on different societies, noting factors that may make a technology appropriate and sustainable in 
one society but not in another. 

Social Emotional 
Learning  

• Using planning and organizational skills 

• Setting personal and collective goals 

• Showing leadership in groups 

• Recognizing how critical thinking skills are useful both inside & outside of school 
 

Differentiation  

Resources/Materials  

ELL 
(English Language 

Learners) 
Special Education At Risk Enrichment 

  
• Provide translated notes and 

key vocabulary terms 

• Provide images of key 
vocabulary terms and 
concepts 

• Display reminders 

• Checklist of materials and tasks 
(printed out or digitally 
accessible) 

• Students are asked to come for 
extra help to review/retake 
assessment and homework 
assignments 

• Provide students with extra 
problem sets that challenge and 
involve higher level thinking 

• Inquiry lead discussions and 
activities 



 
  

• Word banks  

• Bilingual dictionaries 

• Assistive translator technology  

• Sentence frames 

• Simplified notes 

• Reduced homework 

• Simplified word problems 

• Graphic organizers 

• Matched sentences or 
procedures with pictures 

• Alternative presentation 
options 

• 1-2 sentence short responses 

• Shortened written assignments  

• Modified tests 

• Provide notes when student 
request 

• Reduce project workload 

• Short summaries 

• Timelines and Calendar for 
benchmark goals for 
assignments/assessments/shor
t-term goals (Planner 
Microsoft) 

• Assistive technology (dictation, 
immersive reader, etc...) 

• Flash cards 

• Teacher notes  

• Graphic organizer 

• Clear parameters and student 
workspace 

• Timer to monitor task and 
duration 

• Study guides  

• Guided notes 

• Choices for alternative 
assignments 

• Students are asked to come for 
extra help to review/retake 
assessment and homework 
assignments 

• Students are allowed time and 
a half on assessments 

• Provide the student with 
frequent check-ins during 
class-time work 

• Visual cue or signs 

• Rephrase of questions and 
directions 

• Partner or group work on skill 
development  

• Assistance by instructional 
videos or curated videos online 

• Students are allowed time and 
a half on assessments 

• Provide the student with 
frequent check-ins during 
class-time work 

• Scaffolding assignments  

• Chunking of materials  

• Allow for errors 

• Pre-teach materials  

• Supply teacher demo 

• Rephrase of questions and 
directions  

• Visual cues or signs  

• Small group assistance or 
collaboration  

• Partner or group work on skill 
development  

• Assistance by instructional 
videos or curated videos online  

• Guide with options for student 
goal setting  

• Use of timer or a clock to 
monitor time of student 
activity 

 

• More complex tasks and projects 

• Higher level questioning and 
techniques  

• Student demoing and 
explanation  

• Provide opportunities for 
students to set personal goals, 
keep records and monitor their 
own learning progress 

• Multiple assessments given in 
different domains, that 
showcase student interests, 
strengths, and needs  

• Use multiple approaches to 
accelerate learning within and 
outside of the school setting  

• Use enrichment options to 
extend and deepen learning 
opportunities within and outside 
of the school setting 

• Use individualized learning 
options such as mentorships, 
internships, online courses, and 
independent study 

 

 


