
 
 

Wall Township Public Schools                                   Board Approval Date: 8/20/2024 

Course Title: Marine Oceanography 

Course Description:The course will focus on the abiotic (Non-living) components that 
make up the ocean environment. Topics included are but not limited to: Chemical 
Oceanography, Physical Oceanography, Geological Oceanography, and Marine Meteorology  

 
 

New Jersey Student Learning Standards - Science (Click here to skip below to a description about the Standards) 

 

Course Sequence & Pacing 

Unit Title  
Estimated Number of 
Instructional Periods  

1 - All About Water  10 

2 - Chemical Oceanography  16 

3 - Marine Meteorology  7 

4 - Geological Oceanography  18 

5 - Physical Oceanography  13 

 
 



Unit 1  
 
 
 

Stage 1 Desired Results 
Unit 1:  All About Water  

Unit Summary: This unit will serve as an introduction to Oceanography, and will cover the different branches of 
Oceanography.  This unit will cover the unique properties of water that make life in the oceans possible.  This unit 
will also cover all of Earth’s oceans and continents  

Unit 1 Learning Standards / Targets 
NJSLS Science (PE): 
HS-PS1-5 Apply scientific principles and evidence to provide an explanation about the effects of changing the 
temperature or concentration of the reacting particles on the rate at which a reaction occurs 
HS-PS2-6 Communicate scientific and technical information about why the molecular-level structure is important in 
the functioning of designed materials  
HS-ESS2-5 Plan and conduct an investigation of the properties of water and its effects on Earth materials and surface 
processes. 
Unit Enduring Understandings: 

●​ Water has specific unique properties that make it 
as a compound act differently than any other 
compound on earth  

●​ The properties of water serve as a universal 
standard in which other compounds are 
compared against 

Unit Essential Questions: 
●​ How do the unique properties of water make life in 

the ocean possible? 

Vocabulary: Marine Biology, Geological Oceanography, Physical Oceanography, Chemical Oceanography, Marine 
Meteorology, Ocean Engineering, Cohesion, Adhesion, specific heat, capillary action 

Interdisciplinary Connections 



Career Readiness, Life Literacies, & Key Skills (CLKS): 
9.2.12.CAP.3: Investigate how continuing education contributes to one's career and personal growth. 
9.2.12.CAP.4: Evaluate different careers and develop various plans (e.g., costs of public, private, training schools) and 
timetables for achieving them, including educational/training requirements, costs, loans, and debt repayment.  
9.2.12.CAP.5: Assess and modify a personal plan to support current interests and postsecondary plans.  
9.2.12.CAP.6: Identify transferable skills in career choices and design alternative career plans based on those skills. 
9.2.12.CAP.7: Use online resources to examine licensing, certification, and credentialing requirements at the local, 
state, and national levels to maintain compliance with industry requirements in areas of career interest.  
9.2.12.CAP.8: Determine job entrance criteria (e.g., education credentials, math/writing/reading comprehension tests, 
drug tests) used by employers in various industry sectors.  
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.4.12.CI.2: Identify career pathways that highlight personal talents, skills, and abilities 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving 
9.4.12.TL.1: Assess digital tools based on features such as accessibility options, capacities, and utility for 
accomplishing a specific task  
9.4.12.TL.2: Generate data using formula-based calculations in a spreadsheet and draw conclusions about the data 
Computer Science & Design Thinking (CS & DT):  
8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different 
interpretations of real-world phenomena.  
8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such as 
procedures, modules, and/or objects. 
NJSLS Companion Standards - ELA  
RI.CR.11-12.1​
Accurately cite a range of thorough textual evidence and make relevant connections to strongly support a 
comprehensive analysis of multiple aspects of what an informational text says explicitly and inferentially, as well as 
interpretations of the text. 



W.IW.11-12.2​
 Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly and 
accurately through the effective selection, organization, and analysis of content. 
W.WR.11-12.5​
 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) 
or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, 
demonstrating understanding of the subject under investigation. 
Connections to NJSLS - Mathematics 
MP.2 Reason abstractly and quantitatively 
HSN-Q.A.1 - Use units as a way to understand problems and to guide the solution of multi-step problems; choose and 
interpret units consistent;y in formulas; choose and interpret the scale and the origin in graphs and data displays  
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling.  
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

 
  

Unit 1 Stage 2 Assessment Evidence 
Formative Assessments: 

●​ Opening day activities (housekeeping) 
●​ Branches of Oceanography activity 
●​ Branches of Oceanography quiz  
●​ Properties of water questions  
●​ Properties of water lab 
●​ Dissolved gasses webquest 
●​ Oceans and Continents quiz 

Summative Assessments: (includes alternative assessments were applicable) 
●​ There are no summative assessments for this unit  

 



Unit 1 Stage 3 Learning Plan 
Potential Unit Launches 

●​ Life in water, often referred to as aquatic life, exhibits a vast array of fascinating phenomena that are crucial 
to the understanding of biology and ecosystems 

Potential Supporting Lessons 
●​  Students will be able to identify the different branches of Oceanography  
●​  Students will explore different careers in the fields of Oceanography  
●​  Students will identify the different continents and oceans in the world and how the shape of the earth 

affects those oceans  
●​ Students will explain the different properties of water  
●​ Students will model the different properties of water 

 

 
 

 
Core Instructional & Supplemental Materials 

Texts, Readings, Online Platforms & Other Resources: 
●​   Oceanography
●​ https://earth.nullschool.net/ 
●​  dissolved gasses 
●​  Properties of Water Lab

 
 

 
Accommodations and Modifications: 

Students with Disabilities, English Language Learners, 
Students at Risk of Failure, Students with 504s, Gifted & Talented Students 

https://docs.google.com/document/d/1AGKKXIfQTU9NesjQh_w7ht0VaiFgRMHMFbnUiV_H6UY/edit?usp=sharing
https://docs.google.com/document/d/1J6oBCQedJHinTQiBGPm6zkmh1X8qbAKOet_W-WZBLk4/edit?usp=sharing
https://docs.google.com/document/d/1hW39a5VXfynYvhNTsSgsPQeMPs5Kde0SfLXyrLOVSh0/edit?usp=sharing
https://earth.nullschool.net/


Specific Strategies and Practices that Support Students with Disabilities:  
Students receiving Special Education programming have specific goals and objectives, as well as accommodations and 
modifications outlined within their Individualized Education Plans (IEP) due to an identified disability and/or diagnosis. In 
addition to exposure to the general education curriculum, the instruction is differentiated based upon the student's needs. The 
IEP acts as a supplemental curriculum guide inclusive of instructional strategies that support each learner. 

- Small group/One to one - Additional time - Review of directions - Student restates information - Space for movement or 
breaks - Extra visual and verbal cues and prompts - Preferential seating - Immediate feedback - modified lab assignment 

 
Specific Strategies and Practices that Support English Language Learners  
English language learner (ELL) is a national-origin-minority student who is limited-English-proficient. This term is often 
preferred over limited-English-proficient (LEP) as it highlights accomplishments rather than deficits. 

- Pre-teaching of vocabulary and concepts -  Extended Time - Simplified/Verbal Instructions - Frequent Breaks - Visual 
learning, including graphic organizers -  Teacher modeling - Pairing students with beginning English language skills 
with students who have more advanced English language skills - Scaffolding - Think-pair-share - Cooperative learning 
groups 

 
Students at Risk of Failure 

- Home/School Connection - Alternative Assessments - Learning Contracts - Supplemental Instruction - Think-Pair-Share 
by Readiness - Homework Options - Tiered Level of Supports - Tiered Activities - Small Group Instruction - Work Alone 
Choice -  

Students with 504 Plans 
Teachers are responsible for implementing designated services and strategies identified on a student’s 504 Plan.  
504 plans are formal plans that schools develop to give kids the support they need and covers any condition that limits daily 
activities in a major way. Students' accommodations are outlined in their individual 504 plan.  
 
Specific Strategies and Practices that Support Gifted & Talented Students  
It is critical that all teachers are able to recognize a high-ability student who may need more depth and complexity in 
instruction.  

-Homogenous Grouping - Small Group In-Depth Instruction -  Alternative Assessments - Pre-Assess to provide 
Differentiated Instruction to Accelerate Learning   



 
 
 

 

Unit 2 Chemical Oceanography 
 
 
 

Stage 1 Desired Results 
Unit 2:  Chemical Oceanography 

Unit Summary: This unit explains the chemical composition of the oceans, including dissolved gasses and 
minerals.  This unit will also explore how the difference in temperature and salinity drives all of the ocean 
currents in the world as well as affect weather patterns around the world 

Unit 2 Learning Standards / Targets 
NJSLS Science (PE): 
HS-PS1-7 Use mathematical representations to support the claim that atoms, and therefore mass, are conserved 
during a chemical reaction.  
HS-PS3-2 Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a 
combination of energy associated with the motions of particles (objects) and energy associated with the relative 
position of particles (objects). 
HS-PS3-3 Design, build, and refine a device that works within given constraints to convert one form of energy 
into another form of energy 
HS-PS3-4 Plan and conduct an investigation to provide evidence that the transfer of thermal energy when two 
components of different temperature are combined within a closed system results in a more uniform energy 
distribution among the components in the system (second law of thermodynamics).  
HS-LS2-6 Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems maintain 
relatively consistent numbers and types of organisms in stable conditions, but changing conditions may result 
in a new ecosystem. 



HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human activities on the 
environment and biodiversity.  
HS-ESS2-2 Analyze geoscience data to make the claim that one change to Earth’s surface can create feedback 
that causes changes to other Earth systems. 
HS-ESS2-4 Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in 
changes in climate 
HS-ESS3-5 Analyze geoscience data and the results from global climate models to make an evidence-based 
forecast of the current rate of global or regional climate change and associated future impacts to Earth systems. 
HS-ESS3-6 Use a computational representation to illustrate the relationships among Earth systems and how 
those relationships are being modified due to human activity (i.e., climate change). 
Unit Enduring Understandings: 

●​ Salt is the most important dissolved mineral in 
the water, and the concentration of salts change 
the way in which water acts  

●​ Changes in density (caused by temperature and 
salinity) are the driving force behind all of 
Earth’s currents and weather patterns  

Unit Essential Questions: 
●​ How does the temperature and salinity of water 

affect its movement around the globe? 
●​ How does the movement of water affect climate 

around the world? 

Vocabulary: salinity, dissolved oxygen, thermocline, pycnocline, halocline, global conveyor belt, pelagic 
Interdisciplinary Connections 

Career Readiness, Life Literacies, & Key Skills (CLKS): 
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas  
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving 
9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate change effects 
and determine why some solutions (e.g., political. economic, cultural) may work better than others 
9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources appropriately 



9.4.12.TL.1: Assess digital tools based on features such as accessibility options, capacities, and utility for 
accomplishing a specified task  
9.4.12.TL.2: Generate data using formula-based calculations in a spreadsheet and draw conclusions about the 
data 
Computer Science & Design Thinking (CS & DT):  
8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different 
interpretations of real-world phenomena.  
8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such 
as procedures, modules, and/or objects. 
NJSLS Companion Standards - ELA  
RI.CR.11-12.1​
 Accurately cite a range of thorough textual evidence and make relevant connections to strongly support a 
comprehensive analysis of multiple aspects of what an informational text says explicitly and inferentially, as 
well as interpretations of the text. 
W.IW.11-12.2​
 Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly 
and accurately through the effective selection, organization, and analysis of content. 
W.WR.11-12.4​
 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, 
focusing on addressing what is most significant for a specific purpose and audience. 
W.WR.11-12.5​
 Conduct short as well as more sustained research projects to answer a question (including a self-generated 
question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on 
the subject, demonstrating understanding of the subject under investigation. 
W.SE.11-12.6​
 Gather relevant information from multiple authoritative print and digital sources, using advanced searches 
effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and 



audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and 
overreliance on any one source and following a standard format for citation. 
SL.UM.11-12.5​
 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in 
presentations to enhance understanding of findings, reasoning, and evidence and to add interest. 
Connections to NJSLS - Mathematics 
MP.2 Reason abstractly and quantitatively 
MP.4 Model with mathematics 
HSN-Q.A.1 - Use units as a way to understand problems and to guide the solution of multi-step problems; 
choose and interpret units consistent;y in formulas; choose and interpret the scale and the origin in graphs and 
data displays  
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling.  
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

 
  

Unit 2 Stage 2 Assessment Evidence 
Formative Assessments: 

●​ Characteristics of ocean water  
●​ Salinity pre lab 
●​ Temperature layers  
●​ Ocean currents worksheets and webquests  
●​ Ocean temperature and pressure  
●​ Latitude and longitude lab 
●​ Latitude and longitude quiz 
●​ Earth’s Grid systems  

Summative Assessments: (includes alternative assessments were applicable) 



●​ Students will determine the salinity of an unknown sample of water, and then based on the salinity, 
they will then determine the habitat/location where that water came from  

●​ Students will determine which has a bigger impact on the density of water - salinity or temperature by 
creating a model    

 

Unit 3 Stage 3 Learning Plan 
Potential Unit Launches 

●​ Increased CO2 levels are causing ocean acidification, affecting marine life and ecosystems. 
●​ Excessive nutrient runoff from agriculture is causing eutrophication and hypoxic zones in coastal waters. 

Potential Supporting Lessons 
●​ Students will be able to determine the composition of ocean water  
●​ Students will be able to identify where the salt in the ocean comes from  
●​ Students will be able to model the water cycle and its effects on ocean salinity  
●​ Students will be able to determine the salinity of an unknown sample  
●​ Students will be able to identify the different layers on the ocean and how they impact temperature and 

pressure in the water  
●​ Students will be able to read a map by determining the longitude and latitude around the world 
●​ Students will be able to describe the movement of water throughout the world as part of the global 

conveyor belt  
●​ Students will be able to describe how climate change impacts thermohaline circulation. which then in 

turn impact the world's climate  

 
 

 
Core Instructional & Supplemental Materials 

Texts, Readings, Online Platforms & Other Resources: 
●​ https://earth.nullschool.net 

https://earth.nullschool.net


●​ https://oceanservice.noaa.gov/education/tutorial_currents/05conveyor1.html  
 

 
 

 
Accommodations and Modifications: 

Students with Disabilities, English Language Learners, 
Students at Risk of Failure, Students with 504s, Gifted & Talented Students 

Specific Strategies and Practices that Support Students with Disabilities:  
Students receiving Special Education programming have specific goals and objectives, as well as accommodations and 
modifications outlined within their Individualized Education Plans (IEP) due to an identified disability and/or diagnosis. 
In addition to exposure to the general education curriculum, the instruction is differentiated based upon the student's 
needs. The IEP acts as a supplemental curriculum guide inclusive of instructional strategies that support each learner. 

- Small group/One to one - Additional time - Review of directions - Student restates information - Space for 
movement or breaks - Extra visual and verbal cues and prompts - Preferential seating - Immediate feedback - 
modified salinity lab  

 
Specific Strategies and Practices that Support English Language Learners  
English language learner (ELL) is a national-origin-minority student who is limited-English-proficient. This term is often 
preferred over limited-English-proficient (LEP) as it highlights accomplishments rather than deficits. 

- Pre-teaching of vocabulary and concepts -  Extended Time - Simplified/Verbal Instructions - Frequent Breaks - 
Visual learning, including graphic organizers -  Teacher modeling - Pairing students with beginning English 
language skills with students who have more advanced English language skills - Scaffolding - Think-pair-share - 
Cooperative learning groups 

 
Students at Risk of Failure 

- Home/School Connection - Alternative Assessments - Learning Contracts - Supplemental Instruction - 
Think-Pair-Share by Readiness - Homework Options - Tiered Level of Supports - Tiered Activities - Small Group 
Instruction - Work Alone Choice -  

Students with 504 Plans 

https://oceanservice.noaa.gov/education/tutorial_currents/05conveyor1.html


Teachers are responsible for implementing designated services and strategies identified on a student’s 504 Plan.  
504 plans are formal plans that schools develop to give kids the support they need and covers any condition that limits 
daily activities in a major way. Students' accommodations are outlined in their individual 504 plan.  
 
Specific Strategies and Practices that Support Gifted & Talented Students  
It is critical that all teachers are able to recognize a high-ability student who may need more depth and complexity in 
instruction.  

-Homogenous Grouping - Small Group In-Depth Instruction -  Alternative Assessments - Pre-Assess to provide 
Differentiated Instruction to Accelerate Learning - modified lab   

 
 

 

Unit 3  
 
 
 

Stage 1 Desired Results 
Unit 3 - Marine Meteorology 

Unit Summary: This unit explains the study of heat transfer, water cycles, and air-sea interactions and their 
impacts on global weather 

Unit 3 Learning Standards / Targets 
NJSLS Science (PE): 
HS-PS1-5 Apply scientific principles and evidence to provide an explanation about the effects of changing the 
temperature or concentration of the reacting particles on the rate at which a reaction occurs. 
HS-PS1-6 Refine the design of a chemical system by specifying a change in conditions that would produce 
increased amounts of products at equilibrium 
HS-PS3-1 Create a computational model to calculate the change in the energy of one component in a system 
when the change in energy of the other component(s) and energy flows in and out of the system are known.  



HS-PS3-4 Plan and conduct an investigation to provide evidence that the transfer of thermal energy when two 
components of different temperature are combined within a closed system results in a more uniform energy 
distribution among the components in the system (second law of thermodynamics).  
HS-ESS2-2 Analyze geoscience data to make the claim that one change to Earth’s surface can create feedbacks 
that causes changes to other Earth systems. 
HS-ESS2-4 Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in 
changes in climate 
HS-ESS2-5 Plan and conduct an investigation of the properties of water and its effects on Earth materials and 
surface processes 
HS-ESS3-5 Analyze geoscience data and the results from global climate models to make an evidence-based 
forecast of the current rate of global or regional climate change and associated future impacts to Earth systems. 
Unit Enduring Understandings: 

●​ Uneven heating of the Earth is responsible for all 
of the world’s weather  

Unit Essential Questions: 
●​ What role does the ocean play in Earth’s 

weather patterns? 
Vocabulary: polar easterlies, prevailing westerlies, trade winds, horse latitudes, ferrell cell, hadley cell, 
converging, diverging  

Interdisciplinary Connections 
Career Readiness, Life Literacies, & Key Skills (CLKS): 
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.1.12.CFR.2: Summarize causes important to you and compare organizations you seek to support to other 
organizations with similar missions. 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving 
9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate change effects 
and determine why some solutions (e.g., political. economic, cultural) may work better than others 
9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources appropriately 



9.4.12.TL.1: Assess digital tools based on features such as accessibility options, capacities, and utility for 
accomplishing a specific task  
9.4.12.TL.2: Generate data using formula-based calculations in a spreadsheet and draw conclusions about the 
data 
Computer Science & Design Thinking (CS & DT):  
8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different 
interpretations of real-world phenomena.   
8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such 
as procedures, modules, and/or objects. 
NJSLS Companion Standards - ELA  
RI.CR.11-12.1​
 Accurately cite a range of thorough textual evidence and make relevant connections to strongly support a 
comprehensive analysis of multiple aspects of what an informational text says explicitly and inferentially, as 
well as interpretations of the text. 
RI.KI.11-12.2​
 Determine two or more central ideas of a text and analyze their development over the course of the text, 
including how they interact and build on one another to provide a complex analysis. 
RI.MF.11-12.6​
 Analyze, integrate, and evaluate multiple sources of information presented in different media or formats in 
order to address a question or solve a problem. 
W.IW.11-12.2​
 Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly 
and accurately through the effective selection, organization, and analysis of content. 
W.WR.11-12.5​
 Conduct short as well as more sustained research projects to answer a question (including a self-generated 
question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on 
the subject, demonstrating understanding of the subject under investigation. 



W.SE.11-12.6​
 Gather relevant information from multiple authoritative print and digital sources, using advanced searches 
effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and 
audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and 
overreliance on any one source and following a standard format for citation. 
SL.UM.11-12.5​
 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in 
presentations to enhance understanding of findings, reasoning, and evidence and to add interest. 
Connections to NJSLS - Mathematics 
MP.2 Reason abstractly and quantitatively.  
MP.4 Model with mathematics. 
HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose 
and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data 
displays. 
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling 
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

 
  

Unit 3 Stage 2 Assessment Evidence 
Formative Assessments: 

●​ air masses project 
●​ hurricane activity 
●​ hurricane and climate lab 
●​ prevailing winds quiz 
●​ global wind patterns activity 
●​ coriolis effect activity  

Summative Assessments: (includes alternative assessments were applicable) 



●​ There are no summative assessments in this unit  
 

 

Unit 3 Stage 3 Learning Plan 
Potential Unit Launches 

●​ Predicting the path and impact of an approaching tropical cyclone on coastal regions. 
●​ Assessing the risk and preparing for coastal flooding and storm surges due to a severe storm 
●​ Examining the effects of climate change on marine weather patterns and the implications for navigation 

and fishing industries. 
Potential Supporting Lessons 

●​  Students will be able to describe the characteristics of different air masses  
●​ Students will be able to model global wind patterns  
●​ students will be able to predict the path or hurricanes based on previous data  
●​ Students will be able to model the coriolis effect  
●​ Students will be able to determine pressure belts based on location of the Earth  

 
 

 
Core Instructional & Supplemental Materials 

Texts, Readings, Online Platforms & Other Resources: 
●​ https://earth.nullschool.net 
●​ https://www.nrl.navy.mil/marine-meteorology/  
●​  Hurricane Activity 

 
 

 
Accommodations and Modifications: 

https://docs.google.com/document/d/1wN-JmVLRRlcCM4V4UrQwXsImic3934XxAII4ofuprMQ/edit?usp=sharing
https://earth.nullschool.net
https://www.nrl.navy.mil/marine-meteorology/


Students with Disabilities, English Language Learners, 
Students at Risk of Failure, Students with 504s, Gifted & Talented Students 

Specific Strategies and Practices that Support Students with Disabilities:  
Students receiving Special Education programming have specific goals and objectives, as well as accommodations and 
modifications outlined within their Individualized Education Plans (IEP) due to an identified disability and/or diagnosis. 
In addition to exposure to the general education curriculum, the instruction is differentiated based upon the student's 
needs. The IEP acts as a supplemental curriculum guide inclusive of instructional strategies that support each learner. 

- Small group/One to one - Additional time - Review of directions - Student restates information - Space for 
movement or breaks - Extra visual and verbal cues and prompts - Preferential seating - Immediate feedback - 
teacher scaffolding   

 
Specific Strategies and Practices that Support English Language Learners  
English language learner (ELL) is a national-origin-minority student who is limited-English-proficient. This term is often 
preferred over limited-English-proficient (LEP) as it highlights accomplishments rather than deficits. 

- Pre-teaching of vocabulary and concepts -  Extended Time - Simplified/Verbal Instructions - Frequent Breaks - 
Visual learning, including graphic organizers -  Teacher modeling - Pairing students with beginning English 
language skills with students who have more advanced English language skills - Scaffolding - Think-pair-share - 
Cooperative learning groups 

 
Students at Risk of Failure 

- Home/School Connection - Alternative Assessments - Learning Contracts - Supplemental Instruction - 
Think-Pair-Share by Readiness - Homework Options - Tiered Level of Supports - Tiered Activities - Small Group 
Instruction - Work Alone Choice -  

Students with 504 Plans 
Teachers are responsible for implementing designated services and strategies identified on a student’s 504 Plan.  
504 plans are formal plans that schools develop to give kids the support they need and covers any condition that limits 
daily activities in a major way. Students' accommodations are outlined in their individual 504 plan.  
 
Specific Strategies and Practices that Support Gifted & Talented Students  



It is critical that all teachers are able to recognize a high-ability student who may need more depth and complexity in 
instruction.  

-Homogenous Grouping - Small Group In-Depth Instruction -  Alternative Assessments - Pre-Assess to provide 
Differentiated Instruction to Accelerate Learning  - enrichment articles  

 
 
 
 
 

 

Unit 4  
 
 
 

Stage 1 Desired Results 
Unit 4:  Geological Oceanography  

Unit Summary: Geological oceanography includes the study of the Earth at the sea’s edge and below its 
surface, and the history of the processes that form the ocean basins.  

Unit 4 Learning Standards / Targets 
NJSLS Science (PE): 
HS-PS3-3 Design, build, and refine a device that works within given constraints to convert one form of energy 
into another form of energy.  
HS-ESS1-5 Evaluate evidence of the past and current movements of continental and oceanic crust and the 
theory of plate tectonics to explain the ages of crustal rocks. 
HS-ESS2-1 Develop a model to illustrate how Earth’s internal and surface processes operate at different spatial 
and temporal scales to form continental and ocean-floor features 
HS-ESS2-3 Develop a model based on evidence of Earth’s interior to describe the cycling of matter by thermal 
convection.  
 



Unit Enduring Understandings: 
●​ Earth’s lithosphere is divided into several rigid 

plates, which float on the asthenosphere 
●​ plate movements drive geological phenomena  

 

Unit Essential Questions: 
●​ What is plate tectonics, and how does it explain 

the movement of Earth’s lithospheric plates? 
 

Vocabulary: transform boundaries, convergent boundaries, divergent boundaries, crust, mantle, core, hotspot, 
ring of fire 

Interdisciplinary Connections 
Career Readiness, Life Literacies, & Key Skills (CLKS): 
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving 
9.4.12.TL.1: Assess digital tools based on features such as accessibility options, capacities, and utility for 
accomplishing a specific task  
9.4.12.TL.2: Generate data using formula-based calculations in a spreadsheet and draw conclusions about the 
data 
Computer Science & Design Thinking (CS & DT):  
8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different 
interpretations of real-world phenomena.   
8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such 
as procedures, modules, and/or objects. 
NJSLS Companion Standards - ELA  
RI.CR.11-12.1​
 Accurately cite a range of thorough textual evidence and make relevant connections to strongly support a 
comprehensive analysis of multiple aspects of what an informational text says explicitly and inferentially, as 
well as interpretations of the text. 



RI.MF.11-12.6​
 Analyze, integrate, and evaluate multiple sources of information presented in different media or formats in 
order to address a question or solve a problem. 
RI.CR.11-12.8​
 Delineate and evaluate the reasoning in texts, including the validity of the reasoning and the relevance and 
sufficiency of the evidence. 
W.IW.11-12.2​
 Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly 
and accurately through the effective selection, organization, and analysis of content. 
SL.UM.11-12.5​
 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in 
presentations to enhance understanding of findings, reasoning, and evidence and to add interest. 
Connections to NJSLS - Mathematics 
MP.2 Reason abstractly and quantitatively.  
MP.4 Model with mathematics. 
HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose 
and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data 
displays. 
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling 
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

 
  

Unit 4 Stage 2 Assessment Evidence 
Formative Assessments: 

●​ layers of the Earth activity  
●​ layers of the Earth quiz 
●​ ring of fire lab 



●​ tsunami activity  
●​ subduction zone activity  
●​ seafloor spreading activity 
●​ hot spot lab 
●​ plate boundaries lab   

 
Summative Assessments: (includes alternative assessments were applicable) 

●​ City Planning/Plate tectonics summative assessment  
 

 

Unit 4 Stage 3 Learning Plan 
Potential Unit Launches 

●​ Predicting the likelihood and impact of a major earthquake along a fault line near a populated city. 
●​ Assessing the risk and preparing for a potential volcanic eruption in a specific region. 
●​ Investigating the processes of mountain building and the subsequent erosion in a tectonically active 

region. 
●​ Exploring the formation and impact of oceanic trenches and subduction zones on marine geology and 

biology. 
Potential Supporting Lessons 

●​  Students will be able to identify the layers of the Earth  
●​ Students will be able to model the layers of the Earth showing the differences between the layers  
●​ Students will be able to identify different lithospheric plates  
●​ Students will be able to predict the location of tsunamis, earthquakes, and volcanoes based on past data  
●​ Students will be able to describe the causes and effects of tsunamis  
●​ Students will be able to analyze data of seafloor spreading  
●​ Students will be able to predict where new islands will emerge due to hotspots under the earth’s crust  



●​ Students will be able to defend the theory of continental drift  

 
 

 
Core Instructional & Supplemental Materials 

Texts, Readings, Online Platforms & Other Resources: 
●​ https://earth.nullschool.net/ 
●​ https://geology.com/plate-tectonics/  

 

 
Accommodations and Modifications: 

Students with Disabilities, English Language Learners, 
Students at Risk of Failure, Students with 504s, Gifted & Talented Students 

Specific Strategies and Practices that Support Students with Disabilities:  
Students receiving Special Education programming have specific goals and objectives, as well as accommodations and 
modifications outlined within their Individualized Education Plans (IEP) due to an identified disability and/or diagnosis. 
In addition to exposure to the general education curriculum, the instruction is differentiated based upon the student's 
needs. The IEP acts as a supplemental curriculum guide inclusive of instructional strategies that support each learner. 

- Small group/One to one - Additional time - Review of directions - Student restates information - Space for 
movement or breaks - Extra visual and verbal cues and prompts - Preferential seating - Immediate feedback - 
students choice for summative assessment   

 
Specific Strategies and Practices that Support English Language Learners  
English language learner (ELL) is a national-origin-minority student who is limited-English-proficient. This term is often 
preferred over limited-English-proficient (LEP) as it highlights accomplishments rather than deficits. 

- Pre-teaching of vocabulary and concepts -  Extended Time - Simplified/Verbal Instructions - Frequent Breaks - 
Visual learning, including graphic organizers -  Teacher modeling - Pairing students with beginning English 
language skills with students who have more advanced English language skills - Scaffolding - Think-pair-share - 
Cooperative learning groups 

https://earth.nullschool.net/
https://geology.com/plate-tectonics/


 
Students at Risk of Failure 

- Home/School Connection - Alternative Assessments - Learning Contracts - Supplemental Instruction - 
Think-Pair-Share by Readiness - Homework Options - Tiered Level of Supports - Tiered Activities - Small Group 
Instruction - Work Alone Choice -  

Students with 504 Plans 
Teachers are responsible for implementing designated services and strategies identified on a student’s 504 Plan.  
504 plans are formal plans that schools develop to give kids the support they need and covers any condition that limits 
daily activities in a major way. Students' accommodations are outlined in their individual 504 plan.  
 
Specific Strategies and Practices that Support Gifted & Talented Students  
It is critical that all teachers are able to recognize a high-ability student who may need more depth and complexity in 
instruction.  

-Homogenous Grouping - Small Group In-Depth Instruction -  Alternative Assessments - Pre-Assess to provide 
Differentiated Instruction to Accelerate Learning - student choice for summative assessment  

 
 
 

 

Unit 5  
 
 
 

Stage 1 Desired Results 
Unit 5:  Physical Oceanography  

Unit Summary: Physical oceanography investigates the causes and characteristics of water movements such as 
waves, currents, and tides and how they affect the marine environment,  It also includes studies of the 
transmission of energy such as sound, light, and heat in seawater. 

Unit 5 Learning Standards / Targets 
NJSLS Science (PE): 



HS-PS3-1 Create a computational model to calculate the change in the energy of one component in a system 
when the change in energy of the other component(s) and energy flows in and out of the system are known 
HS-PS3-5 Develop and use a model of two objects interacting through electric or magnetic fields to illustrate the 
forces between objects and the changes in energy of the objects due to the interaction.  
HS-PS4-1 Use mathematical representations to support a claim regarding relationships among the frequency, 
wavelength, and speed of waves traveling in various media. 
HS-LS2-6 Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems maintain 
relatively consistent numbers and types of organisms in stable conditions, but changing conditions may result 
in a new ecosystem. 
HS-ESS1-4 Use mathematical or computational representations to predict the motion of orbiting objects in the 
solar system 
HS-ESS2-2 Analyze geoscience data to make the claim that one change to Earth’s surface can create feedback 
that causes changes to other Earth systems. 
HS-ESS2-4 Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in 
changes in climate. 
HS-ESS2-7 Construct an argument based on evidence about the simultaneous coevolution of Earth’s systems 
and life on Earth. 
HS-ESS3-1 Construct an explanation based on evidence for how the availability of natural resources, occurrence 
of natural hazards, and climate change have influenced human activity 
HS-ESS3-5 Analyze geoscience data and the results from global climate models to make an evidence-based 
forecast of the current rate of global or regional climate change and associated future impacts to Earth systems 
Unit Enduring Understandings: 

●​ Waves and tides are fundamental components of 
ocean dynamics. They are generated by wind, 
gravitational forces (moon and sun), and the 
Earth's rotation, and they have diverse effects on 
coastlines, navigation, and marine ecosystems. 

Unit Essential Questions: 
●​ What are the primary drivers of ocean 

circulation, and how do they interact to create 
complex flow patterns in the world's oceans? 

●​ What is the role of the ocean in absorbing and 
storing heat, and how does it influence Earth's 
energy balance and climate regulation? 



Vocabulary: wavelength, wave height, crest, trough, diurnal, semidiurnal, wave frequency, wave period, spring 
tides, neap tides  

Interdisciplinary Connections 
Career Readiness, Life Literacies, & Key Skills (CLKS): 
9.1.12.CFR.2: Summarize causes important to you and compare organizations you seek to support to other 
organizations with similar missions.  
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving 
9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate change effects 
and determine why some solutions (e.g., political. economic, cultural) may work better than others 
9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources appropriately 
9.4.12.TL.1: Assess digital tools based on features such as accessibility options, capacities, and utility for 
accomplishing a specified task  
9.4.12.TL.2: Generate data using formula-based calculations in a spreadsheet and draw conclusion 
Computer Science & Design Thinking (CS & DT):  
8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different 
interpretations of real-world phenomena.   
8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such 
as procedures, modules, and/or objects. 
NJSLS Companion Standards - ELA  
RI.CR.11-12.1​
 Accurately cite a range of thorough textual evidence and make relevant connections to strongly support a 
comprehensive analysis of multiple aspects of what an informational text says explicitly and inferentially, as 
well as interpretations of the text. 



RI.MF.11-12.6​
 Analyze, integrate, and evaluate multiple sources of information presented in different media or formats in 
order to address a question or solve a problem. 
RI.CR.11-12.8​
 Delineate and evaluate the reasoning in texts, including the validity of the reasoning and the relevance and 
sufficiency of the evidence. 
W.AW.11-12.1​
 Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and 
relevant and sufficient evidence. 
W.WR.11-12.5​
 Conduct short as well as more sustained research projects to answer a question (including a self-generated 
question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on 
the subject, demonstrating understanding of the subject under investigation. 
W.SE.11-12.6​
 Gather relevant information from multiple authoritative print and digital sources, using advanced searches 
effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and 
audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and 
overreliance on any one source and following a standard format for citation. 
SL.UM.11-12.5​
 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in 
presentations to enhance understanding of findings, reasoning, and evidence and to add interest. 
Connections to NJSLS - Mathematics 
MP.2 Reason abstractly and quantitatively.  
MP.4 Model with mathematics. 
HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose 
and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data 
displays. 



HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling 
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 
HSS-ID.A.1 Represent data with plots on the real number line.  
HSS-IC.A.1 Understand statistics as a process for making inferences about population parameters based on a 
random sample from that population.  
HSS-IC.B.6 Evaluate reports based on data.   

 
  

Unit 5 Stage 2 Assessment Evidence 
Formative Assessments: 

●​ anatomy of a wave activity  
●​ wave quiz  
●​ waves lab  
●​ tides activities  
●​ tide prediction chart 
●​ tides quiz  

 
Summative Assessments: (includes alternative assessments were applicable) 

●​ coastal erosion and storm surge protection project OR Alternative Ocean Energy summative assessment  
 

Unit 5 Stage 3 Learning Plan 
Potential Unit Launches 

●​ Design a coastal management plan to mitigate erosion on a vulnerable coastline 
●​ Examine how ocean currents transport plastic debris from coastal sources to remote ocean gyres 

Potential Supporting Lessons 
●​ Students will be able to identify and define the parts of a wave  



●​ Students will be able to demonstrate the impact wave height and length have on wave speed and 
frequency 

●​ Students will model different wave heights, lengths, frequencies, and periods 
●​ Students will identify the 3 different types of tide patterns   
●​ Students will be able to model how the moon affects tidal bulges  
●​ Students will be able to predict the relative size of tides based on the moon cycles  

 
 

 
Core Instructional & Supplemental Materials 

Texts, Readings, Online Platforms & Other Resources: 
●​ https://earth.nullschool.net/ 

 

 
Accommodations and Modifications: 

Students with Disabilities, English Language Learners, 
Students at Risk of Failure, Students with 504s, Gifted & Talented Students 

Specific Strategies and Practices that Support Students with Disabilities:  
Students receiving Special Education programming have specific goals and objectives, as well as accommodations and 
modifications outlined within their Individualized Education Plans (IEP) due to an identified disability and/or diagnosis. 
In addition to exposure to the general education curriculum, the instruction is differentiated based upon the student's 
needs. The IEP acts as a supplemental curriculum guide inclusive of instructional strategies that support each learner. 

- Small group/One to one - Additional time - Review of directions - Student restates information - Space for 
movement or breaks - Extra visual and verbal cues and prompts - Preferential seating - Immediate feedback - 
differentiated summative assessment  

 
Specific Strategies and Practices that Support English Language Learners  

https://earth.nullschool.net/


English language learner (ELL) is a national-origin-minority student who is limited-English-proficient. This term is often 
preferred over limited-English-proficient (LEP) as it highlights accomplishments rather than deficits. 

- Pre-teaching of vocabulary and concepts -  Extended Time - Simplified/Verbal Instructions - Frequent Breaks - 
Visual learning, including graphic organizers -  Teacher modeling - Pairing students with beginning English 
language skills with students who have more advanced English language skills - Scaffolding - Think-pair-share - 
Cooperative learning groups 

 
Students at Risk of Failure 

- Home/School Connection - Alternative Assessments - Learning Contracts - Supplemental Instruction - 
Think-Pair-Share by Readiness - Homework Options - Tiered Level of Supports - Tiered Activities - Small Group 
Instruction - Work Alone Choice -  

Students with 504 Plans 
Teachers are responsible for implementing designated services and strategies identified on a student’s 504 Plan.  
504 plans are formal plans that schools develop to give kids the support they need and covers any condition that limits 
daily activities in a major way. Students' accommodations are outlined in their individual 504 plan.  
 
Specific Strategies and Practices that Support Gifted & Talented Students  
It is critical that all teachers are able to recognize a high-ability student who may need more depth and complexity in 
instruction.  

-Homogenous Grouping - Small Group In-Depth Instruction -  Alternative Assessments - Pre-Assess to provide 
Differentiated Instruction to Accelerate Learning - differentiated summative assessment   

 
 
 

New Jersey Student Learning Standards - Science 

Science 
Scientific and technological advances have proliferated and now permeate most aspects of life in the 21st century. It 
is increasingly important that all members of our society develop an understanding of scientific and engineering 



concepts and processes. Learning how to construct scientific explanations and how to design evidence-based 
solutions provides students with tools to think critically about personal and societal issues and needs. Students can 
then contribute meaningfully to decision-making processes, such as discussions about climate change, new 
approaches to health care, and innovative solutions to local and global problems.  

Three Dimensions of NJSLS Science  
Performance Expectations (PE) are student learning standards devised with the three dimensions or 
components described below. For detailed information regarding the research and design behind the standards 
click here.  
Disciplinary Core Ideas (DCI) 
The fundamental ideas that are necessary for understanding a given science discipline. The core ideas all have 
broad importance within or across science or engineering disciplines, provide a key tool for understanding or 
investigating complex ideas and solving problems, relate to societal or personal concerns, and can be taught over 
multiple grade levels at progressive levels of depth and complexity. 

Disciplinary Core Ideas in Physical Science (PS) 
Disciplinary Core Ideas in Life Science (LS) 
Disciplinary Core Ideas in Earth and Space Science (ESS) 
Disciplinary Core Ideas in Engineering, Technology, and the Application of Science (ETS) 

Science and Engineering Practices (SEP) 
The practices are what students DO to make sense of phenomena. They are both a set of skills and a set of 
knowledge to be internalized. The SEPs reflect the major practices that scientists and engineers use to investigate 
the world and design and build systems. 
Crosscutting Concepts (CCC) 
These are concepts that hold true across the natural and engineered world. Students can use them to make 
connections across seemingly disparate disciplines or situations, connect new learning to prior experiences, and 
more deeply engage with material across the other dimensions. The NGSS requires that students explicitly use their 
understanding of the CCCs to make sense of phenomena or solve problems. 

https://nap.nationalacademies.org/catalog/18290/next-generation-science-standards-for-states-by-states


Science and Engineering Practices (SEP) 
●​ Asking Questions and Defining Problems 
●​ Planning and Carrying Out Investigations  
●​ Analyzing and Interpreting Data 
●​ Developing and Using Models  
●​ Constructing Explanations and Designing 

Solutions 
●​ Engaging in Argument from Evidence  
●​ Using Mathematics and Computational 

Thinking 
●​ Obtaining, Evaluating, and Communicating 

Information 

Crosscutting Concepts (CCC) 
●​ Patterns 
●​ Cause and Effect: Mechanism and Explanation 
●​ Scale, Proportion, and Quantity  
●​ Systems and System Models 
●​ Energy and Matter 
●​ Structure and Function 
●​ Stability and Change 
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