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Course Title: Marine Biology  

Course Description: Marine Biology is an in-depth exploration of the diverse 
ecosystems, organisms, and processes that shape life in the world's oceans. This 
course integrates biological, ecological, and environmental perspectives to study 
marine life from microscopic plankton to majestic marine mammals. Students will 
investigate the adaptations, interactions, and conservation challenges faced by 
marine organisms, and explore the role of oceans in global climate regulation and 
human societies. 

 
 

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  

Prokaryotes, Protists, and Plants 7 

Sponges, Jellies, and Worms  12 

Molluscs, Arthropods, and Echinoderms  14 

Intro to the Chordates and Fishes  16 



Marine Reptiles and Marine Mammals  14 

 
 

Unit 1 
 
 
 

Stage 1 Desired Results 
Unit 1:  Prokaryotes, Protists, and Plants  

Unit Summary: This unit explores the diverse microscopic life forms that play crucial roles in marine ecosystems, 
focusing on prokaryotes (bacteria and archaea), protists, and marine plants (macroalgae and seagrasses). 

Unit 1 Learning Standards / Targets 
NJSLS Science (PE): 
HS-LS2-6 Evaluate 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-LS2-8 Evaluate evidence for the role of group behavior on individual and species’ chances to survive and 
reproduce  
 

Unit Enduring Understandings: 
●​ Marine prokaryotes, protists, and plants exhibit 

tremendous diversity in structure, function, and 
ecological roles within marine ecosystems. 

●​ Understanding their diversity and ecological roles 
is essential for comprehending the functioning 
and resilience of marine ecosystems. 

Unit Essential Questions: 
●​ How do marine prokaryotes, protists, and plants 

demonstrate diversity in structure, function, and 
ecological adaptations to marine environments? 

●​ What are the evolutionary advantages of their 
adaptations to extreme conditions such as high 
salinity, low light, and variable nutrient availability? 



●​ Marine prokaryotes, protists, and plants interact 
with each other and with other organisms in 
complex ways, influencing nutrient cycling, food 
webs, and ecosystem dynamics. 

●​ Human activities, such as pollution, habitat 
destruction, and climate change, pose significant 
threats to marine prokaryotes, protists, and 
plants. 

●​ How do marine prokaryotes, protists, and plants 
influence global biogeochemical cycles, such as 
carbon, nitrogen, and oxygen cycles? 

●​ What are the implications of their activities on 
atmospheric composition and climate regulation? 

●​ What are the emerging research questions and 
technologies shaping the future of marine 
prokaryote, protist, and plant studies? 

Vocabulary: bacteria, archaebacteria, prokaryote, protist, protozoan, flagella, cilia, diatoms, dinoflagellates  
Interdisciplinary Connections 

Career Readiness, Life Literacies, & Key Skills (CLKS): 
9.1.12.EG.3: Explain how individuals and businesses influence government policies.  
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.CI.3: Investigate new challenges and opportunities for personal growth, advancement, and transition 
9.4.12.CT.3: Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design a 
service learning activity that addresses a local or global issue (e.g., environmental justice).  
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 other 
9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources appropriately 
9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.  
Computer Science & Design Thinking (CS & DT):  
8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such as 
procedures, modules, and/or objects. 
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make modifications 
based on input from potential consumers.  



8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are used 
for the design, creation, and maintenance of a chosen product.  
8.2.12.ETW.3: Identify a complex, global environmental or climate change issue, develop a systematic plan of 
investigation, and propose an innovative sustainable solution.  
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. 
Connections to NJSLS - Mathematics 
MP.2 Reason abstractly and quantitatively.  
HSS-ID.A.1 Represent data with plots on the real number line (dot plots, histograms, and box plots). 
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 1 Stage 2 Assessment Evidence 
Formative Assessments: 

●​ notebook checks 



●​ mapping algae blooms  
●​ what is algae  
●​ protist collection and drawings  
●​ classification activity  

Summative Assessments: (includes alternative assessments were applicable) 
●​ Survey of Protist life lab practicum  

 

Unit 1 Stage 3 Learning Plan 
Potential Unit Launches 

●​ A coastal marine ecosystem, known for its rich biodiversity of prokaryotes, protists, and plants, has recently 
experienced a significant decline in water quality and ecosystem health. Local marine biologists suspect that 
human activities, such as coastal development and pollution, are contributing to these changes. Your task as 
a team of marine biologists is to investigate the causes and impacts of this disturbance on the marine 
prokaryotes, protists, and plants in the ecosystem. 

Potential Supporting Lessons 
●​ Students will be able to identify and classify major groups of marine prokaryotes, protists, and plants based 

on morphological, physiological, and genetic characteristics. 
●​  Students will be able to compare and contrast the diversity of these organisms across different marine 

environments, from coastal zones to deep-sea habitats. 
●​ Students will be able to describe the ecological roles of marine prokaryotes, protists, and plants in marine 

food webs, nutrient cycling, and ecosystem dynamics. 
●​ Students will be able to explain the physiological and morphological adaptations of marine prokaryotes, 

protists, and plants to diverse marine conditions, including salinity fluctuations, temperature extremes, and 
nutrient availability. 

●​ Students will be able to assess the role of these organisms in regulating atmospheric composition and climate 
stability. 

●​ Students will be able to evaluate conservation strategies and management practices aimed at preserving 



marine biodiversity and ecosystem services. 
 

 
 

 
Core Instructional & Supplemental Materials 

Texts, Readings, Online Platforms & Other Resources: 
 notes for bacteria, archaea, and protists 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6724603/ 
https://www.smithsonianmag.com/arts-culture/secretive-victorian-artists-made-these-intricate-patterns-out
-of-algae-180952720/ 
https://oceanservice.noaa.gov/facts/seaweed.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 - Scaffolding - 
Think-pair-share - Cooperative learning groups - modified protist lab practicum  

 
Specific Strategies and Practices that Support English Language Learners  

https://docs.google.com/document/d/1lMHv42ZcQ_jhx7KKzJZKplru6vIQqZggi-uN30buk3k/edit?usp=sharing
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6724603/
https://www.smithsonianmag.com/arts-culture/secretive-victorian-artists-made-these-intricate-patterns-out-of-algae-180952720/
https://www.smithsonianmag.com/arts-culture/secretive-victorian-artists-made-these-intricate-patterns-out-of-algae-180952720/
https://oceanservice.noaa.gov/facts/seaweed.html


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 - Scaffolding in germination assessment - Modified seed quiz - Virtual seed germination simulator 

 
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 - follow up activity to protist summative assessment  

 
 
 

 

Unit 2 -  
 
 
 

Stage 1 Desired Results 



Unit 2:  Sponges, Jellies, and Worms  

Unit Summary: This unit delves into the fascinating world of three distinct groups of marine organisms: 
sponges (Porifera), jellyfish (Cnidaria), and worms (Annelida and other marine worms). Students will explore 
their diversity, ecological roles, adaptations, and contributions to marine ecosystems.  

Unit 2 Learning Standards / Targets 
NJSLS Science (PE): 
HS-LS2-6 Evaluate 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-LS2-8 Evaluate evidence for the role of group behavior on individual and species’ chances to survive and 
reproduce 
Unit Enduring Understandings: 

●​ Organisms like sponges, jellyfish, and worms 
exhibit diverse structural adaptations that allow 
them to thrive in marine environments, 
reflecting their evolutionary history and 
ecological niches. 

●​ Changes in the health and distribution of 
sponges, jellyfish, and worms can serve as 
indicators of environmental changes and 
ecosystem health in marine environments, 
highlighting their importance in conservation 
efforts. 

●​ Exploring the evolutionary history of these 
organisms provides insights into the 

Unit Essential Questions: 

●​ How do the unique structural adaptations of 
sponges, jellyfish, and worms enhance their 
survival in marine environments? 

●​ What are the different reproductive strategies of 
sponges, jellyfish, and worms, and how do 
these strategies influence their population 
dynamics? 

●​ What evolutionary adaptations have allowed 
sponges, jellyfish, and worms to thrive in 
diverse marine environments over millions of 
years? 



development of traits and adaptations that have 
allowed them to successfully inhabit marine 
environments for millions of years. 

●​ What are the similarities and differences in the 
anatomy and physiology of feeding, digestion, 
and circulation systems among sponges, 
jellyfish, and worms? 

 
Vocabulary: porifera, osculum, holdfast, sessile, medusa, polyp, cnidocytes, nematocysts, coloblast, dorsal, 
ventral, anterior, posterior 

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.3: Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design 
a service learning activity that addresses a local or global issue (e.g., environmental justice).  
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 other 
9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources appropriately 
9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.  
Computer Science & Design Thinking (CS & DT):  
8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such 
as procedures, modules, and/or objects. 
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make 
modifications based on input from potential consumers.  
8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are 
used for the design, creation, and maintenance of a chosen product.  
8.2.12.ETW.3: Identify a complex, global environmental or climate change issue, develop a systematic plan of 
investigation, and propose an innovative sustainable solution.  



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.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.  
HSS-ID.A.1 Represent data with plots on the real number line (dot plots, histograms, and box plots). 
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 
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 2 Stage 2 Assessment Evidence 
Formative Assessments: 

●​ notebook checks   
●​ sponge internal diagram  
●​ sponge external diagram 
●​ porifera microscope slides  
●​ cnidarian coloring  
●​ cnidarian webquest  
●​ sponge & jelly test  
●​ flatworm worksheet  

Summative Assessments: (includes alternative assessments were applicable) 
●​  *New Jersey Artificial Reef Program Project

 

Unit 2 Stage 3 Learning Plan 
Potential Unit Launches 

●​ You are part of a research team tasked with investigating the sudden decline in populations of sponges, 
jellyfish, and marine worms in a coastal area that was once rich in biodiversity. Local fishermen and 
divers have reported seeing fewer of these organisms, and they are concerned about the health of the 
marine ecosystem. Your team's goal is to investigate the possible causes of this decline and propose 
recommendations to restore and protect these species. 

Potential Supporting Lessons 
●​ Students will be able to identify key morphological features of sponges, such as their unique body 

structure, pore systems, and skeletal elements. 
●​ Students will be able to describe the different modes of reproduction in sponges, including both sexual 

https://docs.google.com/document/d/1ZdjKdrY8uSWbDZ633ScM41LYue3j3UyiOzFYeEs6WmQ/edit?usp=sharing


and asexual methods, and explain the stages of their life cycle. 
●​ Students will be able to explore the diversity of sponge species and their ecological roles in marine 

ecosystems, including their interactions with other organisms and their contribution to habitat 
complexity. 

●​ Students will be able to identify key morphological features of cnidarians, such as their radial symmetry, 
tentacles with cnidocytes, and gastrovascular cavity. 

●​ Students will be able to communicate how cnidarians capture prey using their specialized stinging cells 
(cnidocytes), digest food in their gastrovascular cavity, and respond to stimuli in their environment. 

●​ Students will be able to explore the diversity of cnidarian species (e.g., jellyfish, corals, sea anemones) 
and their ecological roles in marine ecosystems, including their interactions with other organisms and 
contributions to reef ecosystems. 

●​ Students will be able to analyze the impact of human activities such as pollution, overfishing, and 
climate change on cnidarian populations, particularly corals, and propose conservation strategies. 

●​ Students will be able to identify key morphological features of ctenophores, such as their transparent 
gelatinous bodies, comb rows for locomotion, and bioluminescent properties. 

●​ Students will be able to explore the diversity of ctenophore species and their ecological roles in marine 
ecosystems, including their interactions with other organisms and their position in marine food webs. 

●​ Students will be able to identify key morphological features of flatworms, such as their flattened body 
shape, bilateral symmetry, and absence of a body cavity. 

●​ Students will be able to describe the different modes of reproduction in flatworms, including sexual and 
asexual methods, and explain the stages of their life cycle, including regeneration capabilities. 

●​ Students will be able to  identify key morphological features of nematodes, such as their cylindrical body 
shape, bilateral symmetry, and pseudocoelomate body cavity. 

●​ Students will be able to explore the diversity of nematode and annelid species and their ecological roles in 
terrestrial and aquatic ecosystems, including their interactions with plants, animals, and decomposers. 

 
 



 
Core Instructional & Supplemental Materials 

Texts, Readings, Online Platforms & Other Resources: 
https://dep.nj.gov/njfw/fishing/marine/artificial-reef-program/ 
https://manoa.hawaii.edu/exploringourfluidearth/biological/invertebrates/phylum-porifera 
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cnidaria 
https://www.britannica.com/animal/ctenophore 
https://animaldiversity.org/accounts/Platyhelminthes/ 
https://byjus.com/biology/nematoda/ 
https://courses.lumenlearning.com/wm-biology2/chapter/phylum-annelida/ 
 

 

 
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 - 
Scaffolding - Think-pair-share - Cooperative learning groups  - alternative assignments - digital microscope - 
alternate webquest  

 
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. 

https://dep.nj.gov/njfw/fishing/marine/artificial-reef-program/
https://manoa.hawaii.edu/exploringourfluidearth/biological/invertebrates/phylum-porifera
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cnidaria
https://www.britannica.com/animal/ctenophore
https://animaldiversity.org/accounts/Platyhelminthes/
https://byjus.com/biology/nematoda/
https://courses.lumenlearning.com/wm-biology2/chapter/phylum-annelida/


- 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 - Scaffolding  - Think-pair-share - Cooperative learning groups - Alternative 
photosynthesis assessment - Modified greenhouse physical requirements as needed - virtual leaf dissection 
 

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  - supplemental readings -  

 

 

Unit 3  
 
 
 

Stage 1 Desired Results 
Unit 3 - Molluscs, Arthropods, and Echinoderms  



Unit Summary: In this unit, students will explore three major phyla of marine invertebrates: molluscs, 
arthropods, and echinoderms. This comprehensive study will cover the diverse forms, functions, and ecological 
roles of these groups in marine environments.  

Unit 3 Learning Standards / Targets 
NJSLS Science (PE): 
HS-LS2-6 Evaluate 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-LS2-8 Evaluate evidence for the role of group behavior on individual and species’ chances to survive and 
reproduce  
Unit Enduring Understandings: 

●​ Molluscs, arthropods, and echinoderms 
exemplify the incredible diversity of life forms in 
marine ecosystems. 

●​ Marine invertebrates play crucial roles in the 
health and stability of marine ecosystems. 

●​ Molluscs, arthropods, and echinoderms each 
represent distinct evolutionary lineages with 
unique developmental histories. 

Unit Essential Questions: 
●​ What are the defining characteristics of 

molluscs, arthropods, and echinoderms, and 
how do these characteristics reflect their 
adaptations to marine environments? 

●​ How do the anatomical and physiological 
adaptations of these marine invertebrates 
contribute to their survival and reproductive 
success? 

●​ What are the evolutionary relationships among 
molluscs, arthropods, and echinoderms, and 
how do these relationships help us understand 
the broader patterns of evolutionary change in 
marine life? 

Vocabulary: mantle, gastropod, bivalve, cephalopod, radula, nudibranch, adductor, umbo, chromatophores, 
siphon, carapace, exoskeleton, chiliped, regeneration, pentamerous radial symmetry 

Interdisciplinary Connections 



Career Readiness, Life Literacies, & Key Skills (CLKS): 
9.1.12.EG.3: Explain how individuals and businesses influence government policies.  
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.4.12.CI.3: Investigate new challenges and opportunities for personal growth, advancement, and transition 
9.4.12.CT.3: Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design 
a service learning activity that addresses a local or global issue (e.g., environmental justice).  
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 other 
9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources appropriately 
9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.  
Computer Science & Design Thinking (CS & DT):  
8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such 
as procedures, modules, and/or objects. 
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make 
modifications based on input from potential consumers.  
8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are 
used for the design, creation, and maintenance of a chosen product.  
8.2.12.ETW.3: Identify a complex, global environmental or climate change issue, develop a systematic plan of 
investigation, and propose an innovative sustainable solution.  
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. 
Connections to NJSLS - Mathematics 
MP.2 Reason abstractly and quantitatively.  
HSS-ID.A.1 Represent data with plots on the real number line (dot plots, histograms, and box plots). 
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 3 Stage 2 Assessment Evidence 
Formative Assessments: 

●​ Notebook checks 
●​ gastropod worksheet 
●​ snail anatomy 
●​ bivalve worksheet 
●​ cephalopod questions 
●​ mollusc jigsaw 
●​ squid dissection 
●​ crustacean questions  
●​ blue crab webquest 
●​ blue crab dissection 
●​ echinoderm worksheet 
●​ echinoderm quiz  

Summative Assessments: (includes alternative assessments were applicable) 



●​  marine organism identification summative assessment 
●​  Marine Invertebrate Organism summative assessment

 

Unit 3 Stage 3 Learning Plan 
Potential Unit Launches 

●​ Coral reefs around the world are experiencing severe degradation due to a variety of stressors, including 
pollution, climate change, and overfishing. These vibrant ecosystems are crucial habitats for a diverse 
range of marine organisms, including molluscs, arthropods, and echinoderms. Recently, local 
observations have reported significant declines in the populations of these invertebrates on a nearby reef, 
which may be linked to the overall health of the reef ecosystem. 

●​ Recently, reports have emerged of widespread sea star die-offs along various coastlines. The phenomenon 
of sea stars (echinoderms) disappearing in large numbers has puzzled marine biologists and 
environmentalists. This decline has ripple effects on the marine ecosystem, impacting other species, 
including molluscs and arthropods that interact with sea stars. 

Potential Supporting Lessons 
●​ Students will be able to identify and classify major groups of molluscs, including cephalopods (e.g., 

octopuses, squids), gastropods (e.g., snails, sea slugs), bivalves (e.g., clams, oysters), and scaphopods. 
●​ Students will be able to analyze how molluscs have adapted to various marine environments, focusing on 

their feeding mechanisms, locomotion, and reproductive strategies. 
●​ Students will be able to examine the ecological roles of molluscs in marine ecosystems, including their 

contributions to nutrient cycling, habitat formation, and interactions with other species. 
●​ Students will be able to trace the evolutionary history of molluscs and understand their evolutionary 

relationships with other invertebrates, emphasizing their diversity and evolutionary adaptations. 
●​ Students will be able to identify and classify major groups of crustaceans, such as decapods (e.g., crabs, 

lobsters, shrimp), copepods, barnacles, and isopods. 
●​ Students will be able to describe the key anatomical features and physiological processes of crustaceans, 

including the exoskeleton, compound eyes, antennae, and specialized appendages. 

https://docs.google.com/document/d/1F9_Bpk-C3sc06iY2VNGfb8_zkvRdMa7nQLZbjQzUTms/edit?usp=sharing
https://docs.google.com/document/d/1zij1vzYLJNFtefyfUrpue_3WQZIUOYzHKbAAsofBTf4/edit?usp=sharing


●​ Students will be able to analyze how crustaceans have adapted to various marine environments, focusing 
on their feeding strategies, locomotion, and reproductive behaviors. 

●​ Students will be able to identify the evolutionary history and diversity of crustaceans, including their 
evolutionary relationships with other arthropods and their adaptations to different environments. 

●​ Students will be able to identify and classify major groups of echinoderms, such as asteroids (sea stars), 
echinoids (sea urchins), holothuroids (sea cucumbers), crinoids (feather stars), and ophiuroids (brittle 
stars). 

●​ Students will be able to describe the anatomical features and physiological processes of echinoderms, 
including the water vascular system, tube feet, and pentaradial symmetry. 

●​ Students will be able to analyze how echinoderms have adapted to their marine environments, focusing 
on their unique locomotion methods, feeding strategies, and regenerative capabilities. 

●​ Students will be able to explain evolutionary history and diversity of echinoderms, including their 
evolutionary relationships with other invertebrates and their adaptive radiation. 

 

 
 

 
Core Instructional & Supplemental Materials 

Texts, Readings, Online Platforms & Other Resources: 
 Mollusc arthropod echinoderm condensed notes 

https://www.nhm.ac.uk/discover/molluscs.html  
https://www.britannica.com/animal/crustacean  
https://flowergarden.noaa.gov/about/echinodermlist.html  

 

 
Accommodations and Modifications: 

Students with Disabilities, English Language Learners, 

https://docs.google.com/document/d/1c-ey4jd39Tipt_uYHHXdCadA4lud93CAMP2PGOqka4E/edit?usp=sharing
https://www.nhm.ac.uk/discover/molluscs.html
https://www.britannica.com/animal/crustacean
https://flowergarden.noaa.gov/about/echinodermlist.html


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 - 
webquest alternative - virtual dissections - digital microscopes - non dissection alternatives 
 

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 4  
 
 
 

Stage 1 Desired Results 
Unit 4:  Intro to the Chordates and Fishes   

Unit Summary: This unit delves into Phylum Chordata, a diverse and significant phylum that includes all 
animals possessing a notochord at some stage in their life cycle. In marine biology, this phylum is crucial as it 
encompasses several important marine groups, including fish, amphibians, reptiles, birds, and mammals. The 
unit will focus on the major subphyla within Chordata—Cephalochordata, Urochordata, and 
Vertebrata—examining their evolutionary significance, anatomical features, and ecological roles in marine 
environments. 

Unit 4 Learning Standards / Targets 
NJSLS Science (PE): 
HS-LS2-6 Evaluate 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-LS2-8 Evaluate evidence for the role of group behavior on individual and species’ chances to survive and 
reproduce  



HS-LS4-1 Communicate scientific information that common ancestry and biological evolution are 
supported by multiple lines of empirical evidence  
Unit Enduring Understandings: 

●​ The diversity within Phylum Chordata, including 
Classes Agnatha (jawless fish), Chondrichthyes 
(cartilaginous fish), and Osteichthyes (bony 
fish), reflects a series of evolutionary 
adaptations that have allowed these groups to 
occupy a wide range of ecological niches in 
marine environments. 

●​ The anatomical structures and physiological 
processes of Agnatha, Chondrichthyes, and 
Osteichthyes are tailored to their specific 
lifestyles and ecological roles. These adaptations 
include differences in skeletal structures, 
feeding mechanisms, and sensory systems. 

●​ Members of Classes Agnatha, Chondrichthyes, 
and Osteichthyes play crucial roles in marine 
ecosystems, from apex predators to important 
prey species, contributing to the balance and 
health of aquatic environments. 

Unit Essential Questions: 
●​ How do the key characteristics of Phylum 

Chordata, such as the notochord and dorsal 
nerve cord, influence the evolutionary 
development of different classes within this 
phylum? 

●​ What are the primary anatomical and 
physiological adaptations of Agnatha, 
Chondrichthyes, and Osteichthyes that allow 
them to thrive in diverse marine 
environments? 

●​ In what ways do Agnatha, Chondrichthyes, and 
Osteichthyes contribute to the balance and 
health of marine ecosystems, and what roles do 
they play in the food web? 

●​ How have evolutionary processes shaped the 
diversity and specialization observed within 
Classes Agnatha, Chondrichthyes, and 
Osteichthyes? 

Vocabulary: respiratory, circulatory, immune, endocrine, nervous, reproductive, skeletal, muscular, digestive, 
agnatha, chondrichthyes, lateral line, ampullae of lorenzini, osmoregulation  

Interdisciplinary Connections 
Career Readiness, Life Literacies, & Key Skills (CLKS): 
9.1.12.EG.3: Explain how individuals and businesses influence government policies.  
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 



9.4.12.CT.3: Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design 
a service learning activity that addresses a local or global issue (e.g., environmental justice).  
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 other 
9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources appropriately 
9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.  
Computer Science & Design Thinking (CS & DT):  
8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such 
as procedures, modules, and/or objects. 
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make 
modifications based on input from potential consumers.  
8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are 
used for the design, creation, and maintenance of a chosen product.  
8.2.12.ETW.3: Identify a complex, global environmental or climate change issue, develop a systematic plan of 
investigation, and propose an innovative sustainable solution.  
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.PE.11-12.4​
 Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that 
listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the 
organization, development, substance, and style are appropriate to purpose, audience, and task. 
Connections to NJSLS - Mathematics 
MP.2 Reason abstractly and quantitatively.  
HSS-ID.A.1 Represent data with plots on the real number line (dot plots, histograms, and box plots). 
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 4 Stage 2 Assessment Evidence 
Formative Assessments: 

●​ notebook checks  
●​ Chordate worksheet 
●​ vertebrate body systems jigsaw 
●​ fish project (student run lessons) 
●​ shark guided notes  
●​ shark attack activity 
●​ shark webquest 
●​ shark string project 
●​ shark quiz  
●​ dogfish dissection 



●​  
Summative Assessments: (includes alternative assessments were applicable) 

●​  Marine Biology Movie Essay Writing Prompt
 

Unit 4 Stage 3 Learning Plan 
Potential Unit Launches 

●​ Marine biologists have observed alarming changes in marine ecosystems due to ocean acidification, a 
result of increased CO₂ levels in the atmosphere. Recent reports indicate that these changes are affecting 
various marine species, particularly those within Phylum Chordata. There are concerns that the health 
and survival of key groups, including jawless fish (Agnatha), cartilaginous fish (Chondrichthyes), and 
bony fish (Osteichthyes), are being compromised. 

●​ How is ocean acidification impacting the health, behavior, and survival of marine chordates across the 
classes Agnatha, Chondrichthyes, and Osteichthyes, and what can be done to mitigate these effects? 

Potential Supporting Lessons 
●​ Students will be able to identify and classify the major classes within Phylum Chordata, including 

Cephalochordata (lancelets), Urochordata (tunicates), and Vertebrata (jawless fish, cartilaginous fish, and 
bony fish), based on their anatomical features and evolutionary relationships. 

●​ Students will be able to describe the defining characteristics of chordates, such as the notochord, dorsal 
hollow nerve cord, pharyngeal slits, and post-anal tail, and explain their significance in the evolution 
and development of chordates. 

●​ Students will be able to analyze the anatomical and physiological adaptations of different classes within 
Phylum Chordata, focusing on how these adaptations support their survival and ecological roles. 

●​ Students will be able to trace the evolutionary history of chordates, including key evolutionary transitions 
and the development of major characteristics such as jaws, vertebral columns, and paired appendages. 

●​ Students will be able to investigate the ecological roles of chordates in marine ecosystems, including their 
interactions with other organisms, their positions in food webs, and their contributions to nutrient 
cycling. 

https://docs.google.com/document/d/1m6sfrmv8PrcNeE9UmIqv3HvScO_B0xbEdVKHlvzdz0Y/edit?usp=sharing


●​ Students will be able to evaluate the conservation status of various chordate species, understand the 
threats they face, and propose conservation strategies to protect these species and their habitats. 

●​ Students will be able to describe the major body systems of vertebrates, including the skeletal, muscular, 
circulatory, respiratory, digestive, nervous, and reproductive systems. 

●​ Students will be able to compare and contrast the body systems of different vertebrate groups (fish, 
amphibians, reptiles, birds, mammals) to understand how these systems have evolved to meet the needs 
of various environments. 

●​ Students will be able to analyze how specific adaptations in vertebrate body systems enhance survival 
and functionality in diverse marine and terrestrial environments. 

●​ Students will be able to identify and classify members of Class Agnatha, including lampreys and hagfish, 
based on their distinctive morphological and anatomical features. 

●​ Students will be able to identify and classify members of Class Agnatha, including lampreys and hagfish, 
based on their distinctive morphological and anatomical features. 

●​ Students will be able to explain the evolutionary significance of Agnatha in the context of vertebrate 
evolution, including their role as some of the most primitive living chordates. 

●​ Students will be able to identify and classify key members of Class Chondrichthyes, including various 
species of sharks, rays, and skates, based on their distinctive anatomical and morphological features. 

●​ Students will be able to describe the key anatomical features of Chondrichthyes, such as their 
cartilaginous skeleton, dentition, and unique adaptations like ampullae of Lorenzini. 

●​ Students will be able to explain the evolutionary significance of Chondrichthyes and their role in the 
history of vertebrate evolution, including their ancient lineage and adaptive features. 

●​ Students will be able to analyze how specific adaptations of Chondrichthyes, such as their sensory 
systems, reproductive strategies, and feeding mechanisms, support their survival and ecological roles in 
marine environments. 

●​ Students will be able to investigate the feeding strategies and reproductive behaviors of Chondrichthyes, 
including their diverse methods of reproduction (e.g., oviparity, viviparity, ovoviviparity) and their roles 
as apex predators or prey. 



●​ Students will be able to assess the conservation status of various Chondrichthyes species, identify threats 
they face, and discuss conservation efforts aimed at protecting these species. 

●​ Students will be able to identify and classify key members of Class Osteichthyes, including 
representatives from the major subclasses Actinopterygii (ray-finned fish) and Sarcopterygii (lobe-finned 
fish), based on their anatomical and morphological features. 

●​ Students will be able to describe the key anatomical features of Osteichthyes, such as their bony skeleton, 
swim bladder, and gill cover (operculum), and explain how these features contribute to their 
functionality. 

●​ Students will be able to explain the evolutionary significance of Osteichthyes, including their role in the 
diversification of vertebrates and the evolutionary innovations that distinguish them from other fish 
classes. 

●​ Students will be able to analyze how specific adaptations in Osteichthyes, such as their specialized fins, 
scales, and respiratory systems, support their survival and ecological roles in diverse aquatic 
environments. 

●​ Students will be able to investigate the feeding strategies and reproductive behaviors of Osteichthyes, 
including their diverse methods of reproduction (e.g., spawning, live-bearing) and their roles in marine 
food webs. 

●​ Students will be able to compare the anatomy of Osteichthyes with that of other vertebrate classes (e.g., 
Chondrichthyes, Amphibia), focusing on differences and similarities in body structures and functions. 

●​ Students will be able to assess the conservation status of various Osteichthyes species, identify threats 
they face, and discuss conservation efforts aimed at protecting these species. 
 

 
 

 
 

Core Instructional & Supplemental Materials 



Texts, Readings, Online Platforms & Other Resources: 
●​  agnatha chondricthyes osteoichthyes condensed notes 
●​ https://manoa.hawaii.edu/exploringourfluidearth/biological/invertebrates/phylum-chordata 
●​ https://www.ck12.org/c/biology/vertebrate-structure-and-function/lesson/vertebrate-structure-and-func

tion-advanced-bio-adv/ 
●​ http://fsc.fernbank.edu/STT/VertBio/agnatha.htm 
●​ https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/chondrichthyes 
●​ https://seaworld.org/animals/all-about/bony-fish/classification/ 

 
 

 
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 - 
virtual dissection - non dissection alternative assessments  

 
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 

https://docs.google.com/document/d/1r6-TGpE6pwdTYTqMhM1QC6RAgmwsNTaOTYzm5bBCosk/edit?usp=sharing
https://manoa.hawaii.edu/exploringourfluidearth/biological/invertebrates/phylum-chordata
https://www.ck12.org/c/biology/vertebrate-structure-and-function/lesson/vertebrate-structure-and-function-advanced-bio-adv/
https://www.ck12.org/c/biology/vertebrate-structure-and-function/lesson/vertebrate-structure-and-function-advanced-bio-adv/
http://fsc.fernbank.edu/STT/VertBio/agnatha.htm
https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/chondrichthyes
https://seaworld.org/animals/all-about/bony-fish/classification/


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 - Failure notices 

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 - dissection follow up assignments 

 
 

 
  

 

 

 

Unit 5  
 
 
 

Stage 1 Desired Results 
Unit 5:  Marine Reptiles and Marine Mammals  



Unit Summary: This marine biology unit focuses on the fascinating world of marine reptiles and mammals, 
exploring their evolutionary history, anatomical adaptations, ecological roles, and conservation issues.  

Unit 5 Learning Standards / Targets 
NJSLS Science (PE): 
HS-LS2-6 Evaluate 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-LS2-8 Evaluate evidence for the role of group behavior on individual and species’ chances to survive and 
reproduce  
Unit Enduring Understandings: 

●​ Marine reptiles and mammals have evolved 
distinct anatomical and physiological 
adaptations that enable them to thrive in marine 
environments. These adaptations, such as 
streamlined bodies, specialized limbs, and 
unique respiratory systems, reflect their 
evolutionary transitions from land-dwelling 
ancestors to fully aquatic forms. 

●​ Marine reptiles and mammals play crucial roles 
in marine ecosystems as predators, prey, and 
competitors. Their behaviors, feeding strategies, 
and social structures contribute significantly to 
the dynamics of marine food webs and 
ecosystem health. 

●​ Marine reptiles and modern marine mammals 
face various conservation challenges, including 
habitat destruction, pollution, climate change, 

Unit Essential Questions: 
●​ How have marine reptiles and mammals 

adapted to life in aquatic environments? 
●​ ​​What are the evolutionary relationships 

between marine reptiles, marine mammals, 
and their terrestrial ancestors? 

●​ What roles do marine reptiles and mammals 
play in their marine ecosystems? 

●​ How do human activities impact marine 
reptiles (historically) and modern marine 
mammals? 



and human activities. Effective conservation 
strategies are essential to protect these species 
and preserve marine biodiversity. 

Vocabulary: carapace, clutch size, mammal, reptile, placenta, oviparous, viviparous  
Interdisciplinary Connections 

Career Readiness, Life Literacies, & Key Skills (CLKS): 
9.1.12.EG.3: Explain how individuals and businesses influence government policies.  
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas 
9.4.12.CT.3: Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design 
a service learning activity that addresses a local or global issue (e.g., environmental justice).  
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 other 
9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources appropriately 
9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.  
Computer Science & Design Thinking (CS & DT):  
8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such 
as procedures, modules, and/or objects. 
8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make 
modifications based on input from potential consumers.  
8.2.12.ETW.1: Evaluate ethical considerations regarding the sustainability of environmental resources that are 
used for the design, creation, and maintenance of a chosen product.  
8.2.12.ETW.3: Identify a complex, global environmental or climate change issue, develop a systematic plan of 
investigation, and propose an innovative sustainable solution.  
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. 
Connections to NJSLS - Mathematics 
MP.2 Reason abstractly and quantitatively.  
HSS-ID.A.1 Represent data with plots on the real number line (dot plots, histograms, and box plots). 
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: 

●​ notebook checks  
●​ marine reptile project  

Summative Assessments: (includes alternative assessments were applicable) 
●​  Marine mammal project 
●​ Write a letter to local politician outlining the dangers to our local marine mammal species caused by 

research conducted for offshore wind farms  
 

Unit 5 Stage 3 Learning Plan 

https://docs.google.com/document/d/1MjUaGULFyQB1qiV7tIVFdnYrWRAudxJlssEKOEU-YY8/edit?usp=sharing


Potential Unit Launches 
●​ A research organization has reported a dramatic decline in populations of several marine mammal 

species, including the vaquita, an endangered species of porpoise found in the northern part of the Gulf of 
California. At the same time, fossil evidence suggests that ancient marine reptiles, such as ichthyosaurs 
and plesiosaurs, once thrived in the oceans but eventually went extinct. The organization seeks to 
understand the factors contributing to these declines and to develop a comprehensive conservation 
strategy. 

Potential Supporting Lessons 
●​ Students will be able to identify and classify major groups of marine reptiles, based on their anatomical 

and morphological features. 
●​ Students will be able to describe the key anatomical adaptations of marine reptiles that enabled them to 

thrive in marine environments, such as streamlined bodies, flippers, and specialized respiratory systems. 
●​ Students will be able to compare the anatomy and adaptations of marine reptiles with those of modern 

marine animals, such as marine mammals and fish, to understand similarities and differences. 
●​ Students will be able to identify and classify major groups of marine mammals, including cetaceans 

(whales, dolphins, porpoises), pinnipeds (seals, sea lions, walruses), sirenians (manatees, dugongs), and 
marine mustelids (sea otters) 

●​ Students will be able to describe the key anatomical adaptations of marine mammals, such as blubber 
for insulation, specialized limbs for swimming, and adaptations for deep diving and echolocation in 
cetaceans. 

●​ Students will be able to explain the evolutionary history of marine mammals, including their transition 
from land-dwelling ancestors to fully aquatic forms and the evolutionary innovations that facilitated this 
transition. 

●​ Students will be able to analyze the ecological roles of marine mammals in their environments, 
including their feeding strategies, social structures, migratory patterns, and interactions with other 
species. 

●​ Students will be able to investigate the major conservation issues facing marine mammals, such as 



habitat loss, pollution, entanglement, climate change, and overfishing. They will also explore current 
conservation efforts and strategies. 

 
 

 
Core Instructional & Supplemental Materials 

Texts, Readings, Online Platforms & Other Resources: 
●​ https://www.marinebio.org/creatures/marine-vertebrates/marine-reptiles/ 
●​ https://www.noaa.gov/education/resource-collections/marine-life/marine-mammals  

 
 

 
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  
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. 

https://www.marinebio.org/creatures/marine-vertebrates/marine-reptiles/
https://www.noaa.gov/education/resource-collections/marine-life/marine-mammals


- 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. 

Science and Engineering Practices (SEP) 
●​ Asking Questions and Defining Problems 

Crosscutting Concepts (CCC) 
●​ Patterns 

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


●​ 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 

●​ 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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