
 

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

Course Title: Biology CP and Honors 

Course Description: Explore the intricate web of life in Biology! In this course, students will delve into the wonders 
of living organisms and the biological processes that shape the natural world. From the microscopic world of cells 
to the complex ecosystems that sustain life, students will build science and engineering skills as they make sense of 
the biological world, and recognize common themes that transcend all sciences. This course fosters an 
understanding of the interconnectedness of living things, human impacts on the environment, cellular processes, 
genetics, and evolution while aiming to instill a sense of wonder and appreciation for the diversity and complexity 
of life on Earth. The honors course differs from the non-honors course in the level of academic rigor and expectation of 
learner autonomy. 

 

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

Course Sequence & Pacing* 

Unit # Unit Title  
Estimated 

Instructional Periods  

1 Science as a Process  5-7 

2 Matter & Energy Transformations in Ecosystems 8-10 

3 Interdependent Relationships in Ecosystems  10-14 

4 Human Impacts on Biodiversity 8-10 

5 Structure and Function of Cells 8-11 

6 Inheritance and Variation of Traits 8-10 

7 Natural Selection & Evolution 6-8 



 

Unit 1 Science as a Process 
 
 
 

Stage 1 Desired Results 
Unit 1:  Science As a Process 

Unit Summary: Students explore the importance of scientific methodology, introducing basic understandings and 
practices used by scientists while learning about basic macromolecules with an emphasis on proteins and enzymes.  
The process of science allows biologists to investigate how nature works from the molecular level to the biosphere. 
Students will investigate the scientific method, laboratory equipment and techniques, and characteristics of life. 
Students will focus on NGSS Science and Engineering Practices, particularly “Planning and Carrying Out 
Investigations”. This unit will serve as an introduction to the course, allow teachers and students to bond as a class, 
and begin learning the basic biology and laboratory skills necessary for a successful school year. 

Unit 1 Learning Standards / Targets 
NJSLS Science (PE): 

●​ HS-LS1-1: Construct an explanation based on evidence for how the structure of DNA determines the structure of 
proteins which carry out the essential functions of life through systems of specialized cells. 

●​ SEP #3 (Planning and carrying out investigations): Plan and carry out an investigation in the field or 
laboratory, working collaboratively as well as individually. Investigations are systematic and require clarifying 
what counts as data and identifying variables or parameters. 

●​ SEP #4 (Analyzing and Interpreting Data): Data that must be analyzed in order to derive meaning. Because 
data patterns and trends are not always obvious, tools—including tabulation, graphical interpretation, 
visualization, and statistical analysis are used to identify the significant features and patterns in the data. 
When applicable, sources of error are identified and calculation of the degree of certainty in the results. 
Modern technology makes the collection of large data sets much easier, providing secondary sources for 
analysis. 

●​ SEP # 7 (Engaging in Argument from Evidence): Argumentation is the process by which explanations and 
solutions are reached. Use appropriate and sufficient evidence with scientific reasoning to defend and critique 
claims and explanations about the natural and designed world(s). Arguments may also come from current 
scientific or historical episodes in science. 
 



Unit Enduring Understandings: 
●​ The process of science helps biologists investigate 

how nature works on multiple levels, from 
individual molecules to the entire biosphere. 

●​ The scientific process is important in conducting 
investigations, exploring phenomena, and 
collecting data. 

Unit Essential Questions: 
●​ How do scientists form explanations for events in 

the natural world? 
●​ How does the scientific definition of theory differ 

from everyday terminology? 

Vocabulary: scientific process, investigate, biosphere, investigation, phenomena, explanation, theory, hypothesis, 
independent variable, dependent variable, control group, experimental group, quantitative, qualitative data, enzyme, 
claim, evidence, reasoning,  

Unit 1 Interdisciplinary Connections 
Career Readiness, Life Literacies, & Key Skills (CLKS): 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design 
solutions (e.g., S-ID.B.6a., 8.1.12.DA.5, 7.1.IH.IPRET.8)  
Computer Science & Design Thinking (CS & DT):  
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. 
8.1.12.DA.5: Create data visualizations (e.g., geospatial, graphical, interactive) to help others better understand 
real-world phenomena. 
NJSLS Companion Standards - ELA  
SL.II.11–12.2. Integrate multiple sources of information presented in diverse formats and media (e.g., visually, 
quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility and 
accuracy of each source and noting any discrepancies among the data. 
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. (HS-ETS1-1),(HS-ETS1-3),(HS-ETS1-4) 
MP.4​ Model with mathematics. (HS-ETS1-1),(HS-ETS1-2),(HS-ETS1-3),(HS-ETS1-4) 

 
  



Unit 1 Stage 2 Assessment Evidence 
Formative Assessments: 

●​ Check for comprehension that students can understand scientific vocabulary such as hypothesis, 
independent and dependent variable, control and experimental group, constants, etc.  

●​ Check for comprehension that students can explain the difference between an independent and dependent 
variable  

●​ Students can construct a scientific hypothesis. 
●​ Scientists collect many forms of data both quantitative and qualitative. 
●​ Construct a scientific argument showing how data supports a conclusion or claim. 
●​ Distinguish between the role of primary and secondary evidence in supporting or refuting an explanatory 

account of a phenomenon. 
●​ Engage in multiple forms of discussion in order to process, make sense of, and learn from others' ideas, 

observations, and experiences. 
●​ A few examples of daily formative assessments could also be:  

○​ teacher check ins,  
○​ exit/entrance tickets,  
○​ observations of student groups,  
○​ lab activities 
○​ student conferences, etc. 

Summative Assessments (Potential): (includes alternative assessments were applicable) 
●​ Design & implement a controlled experiment (Quest of Bacteria, Mythbusters, etc).  

○​ (Scaffold as needed for students who need support)* 
○​ Catalase Enzyme Lab 

●​ Students can be assessed in the following ways, and will be differentiated accordingly: 
○​ Quizzes 
○​ Unit Assessment 
○​ Midterm/Final Exam  

*Common Benchmark Assessment 

Unit 1 Stage 3 Learning Plan 
Potential Unit Launches 

●​  How do scientists investigate a problem? A possible example includes figuring out which areas are the 

https://docs.google.com/document/d/13qKX3pH4FDOuKqCUm5zK6sihiWNamyOzrp8Ur1oBawA/edit


dirtiest with evidence. (PBL)  
Potential Supporting Lessons 

●​ SWBAT critique and evaluate  an existing experiment to determine if the experiment is fair. (ie: a controlled 
experiment) 

●​ Mini lesson on graphing SWBAT create an appropriate graph based on a data-set.  
●​ Students will analyze data to determine the independent variable’s effect on the dependent variable through a 

minilab or activity.  
*See Stage 2 for Summative Assessments 

 
 

Core Instructional & Supplemental Materials 
Texts, Readings, Online Platforms & Other Resources: 

●​  Biology Textbook: (Miller, Kenneth R., and Joseph S. Levine. Miller & Levine Biology. Boston: Pearson, 2010. 
Print.) 

●​ TheWonderofScience.com 
 

 
 

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 - Follow a routine/schedule - 
Rest breaks - Verbal and visual cues regarding directions and staying on task - Checklists - Immediate feedback - 
scientific process graphic organizer- setting up an experiment checklist- scientific reasoning sentence starters 

 
Specific Strategies and Practices that Support English Language Learners  

https://thewonderofscience.com/


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 - Personal Glossary - Extended Time - Simplified/Verbal Instructions - 
Frequent Breaks - Visual learning, including graphic organizers - Use of cognates to increase comprehension - 
Teacher modeling - Pairing students with beginning English language skills with students who have more 
advanced English language skills - Scaffolding - Word walls - Think-pair-share - Cooperative learning groups 

 
Students at Risk of Failure 

- Home/School Connection - Alternative Assessments - Learning Contracts - Homogenous Grouping - Supplemental 
Instruction - Think-Pair-Share by Readiness - Homework Options - Differentiated Online Practice - Leveled Rubrics 
- Tiered Level of Supports - Tiered Activities - Small Group Instruction - Work Alone Choice - Group Work 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 -  Differentiated Online Practice - Alternative 
Assessments - Pre-Assess to provide Differentiated Instruction to Accelerate Learning   

 
 

Unit 2 Matter & Energy Transformations in Ecosystems 
 
 
 

Stage 1 Desired Results 
Unit 2 :  Matter & Energy Transformations in Ecosystems  
Unit Summary: Students answer the questions: “How do organisms obtain and use the energy they need to live and 
grow? How do matter and energy move through ecosystems?” High school students can construct explanations for 
the role of energy in the cycling of matter in organisms and ecosystems. They can apply mathematical concepts to 
develop evidence to support explanations of the interactions of photosynthesis and cellular respiration and develop 
models to communicate these explanations. Students understand the interaction of organisms with each other and 



their physical environment. Students will also understand how organisms obtain resources and how changes in the 
environment affect ecosystems.  

Unit 2 Learning Standards / Targets 
NJSLS Science (PE): 

●​ HS-LS1-5: Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy.  
●​ HS-LS1-7: Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food 

molecules and oxygen molecules are broken and the bonds in new compounds are formed resulting in a net 
transfer of energy. 

●​ HS-LS1-6: Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from 
sugar molecules may combine with other elements to form amino acids and/or other large carbon-based 
molecules. 

●​ HS-LS2-5: Develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling of 
carbon among the biosphere, atmosphere, hydrosphere, and geosphere. 

●​ HS-LS2-3: Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in 
aerobic and anaerobic conditions. 

●​ HS-ESS2-6 Develop a quantitative model to describe the cycling of carbon among the hydrosphere, atmosphere, 
geosphere, and biosphere.  

Unit Enduring Understandings: 
●​ The existence of life on Earth depends on 

interactions among organisms and between 
organisms and their environment. 

●​ ATP is the universal energy molecule in living 
things; the processes that occur at the cellular 
level provide the energy and basic structure 
organisms need to survive. 

●​ Balance in living systems is maintained by the 
cycling of matter and the transfer of energy; 
disruptions to this balance can affect the stability 
of an ecosystem and ultimately the biosphere. 

Unit Essential Questions: 
●​ How do living and nonliving parts of the Earth 

interact and affect the survival of organisms?  
●​ How do photosynthetic organisms capture energy 

from the sun? 
●​ How do organisms obtain, store and use the energy 

they need to survive? 
●​ What is the difference in the ways matter and 

energy move through an ecosystem? 
 

 
 

Vocabulary: ATP, energy, organism, balance, matter cycling, structure, ecosystem, biosphere, living, non-living, 
organism, biomolecule, lipid, protein, glucose, anaerobic, cellular respiration  



Unit 2 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 (e.g., 1.1.12prof.CR3a).  
Computer Science & Design Thinking (CS & DT):  
8.1.12.DA.6: Analyze and visualize data to make predictions and communicate insights. 
8.2.12.ETW.1: Analyze the relationships among various technological systems and how they interact with the 
environment. 
NJSLS Companion Standards - ELA 
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. 
Connections to NJSLS - Mathematics 
N/A for this Unit 

 
  

Unit 2 Stage 2 Assessment Evidence 
Formative Assessments: 

●​ Check for comprehension that students can explain the carbon (a solid) in the other biomolecules found in 
plants (lipids and proteins) was derived from the CO2 (a gas in the atmosphere) taken in during 
photosynthesis.  

●​ Check for comprehension that students can explain that CO2 (a gas in the atmosphere) undergoes a state of 
matter change through a series of chemical reactions that results in glucose (a solid in the biosphere). 

●​ The students should be able to explain that light energy is converted and stored as chemical energy.  
●​ Check for comprehension that students understand that the glucose produced by producers is the input of 

cellular respiration in both producers and consumers. 
●​ Students should be able to predict what effects removing the inputs of photosynthesis would have on glucose 

production through a minilab. 



●​ Students will explain that the cycling of matter and energy continues in anaerobic conditions. This 
explanation could utilize yeast, bacteria, or involve an exercise activity.   

●​ Students will demonstrate how carbon is cycled and not destroyed through the processes of photosynthesis 
and cellular respiration (aerobic & anaerobic)  through the construction of a model. 

●​ A few examples of daily formative assessments could also be:  
○​ teacher check ins,  
○​ exit/entrance tickets,  
○​ observations of student groups,  
○​ lab activities 
○​ quizzes 
○​ student conferences, etc. 

Summative Assessments: (includes alternative assessments where applicable) 
●​ Students will develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling of 

matter within an ecosystem.* 
○​ Example models can include: modeling a biodome to model systems in place on Earth, a terrarium, 

and other paper or digital models.  
●​ Students can be assessed in the following ways, and will be differentiated accordingly: 

○​ Quizzes 
○​ Unit Assessment 
○​ Midterm/Final Exam 

*Common Benchmark Assessment 

Unit 2 Stage 3 Learning Plan 
Potential Unit Launches 

●​ The moon and other planets are not habitable for humans, so how could we create habitable domes for 
people? (PBL)  

●​ Terrariums are self-sustaining ecosystems. How is this possible? (Phenomenon) 
●​ Everything on Earth is recycled, model how this works.  

Potential Supporting Lessons 
●​ Students will identify molecules that are essential to life.  
●​ Students will predict the effects of different variables on the process of photosynthesis through a lab  

(http://photosynthesis.inquiry-hub.net/) and would have to explain their results using their previous 

http://photosynthesis.inquiry-hub.net/


understanding of photosynthesis. 
●​ Students can predict how changing the inputs of cellular respiration can affect the amount of outputs 

through a minilab (ex: yeast lab).  
○​ Options for differentiation: students can design, critique, rewrite or predict the outcomes of the 

experiment.  
●​ Students will analyze the effects of anaerobic respiration through a lab or activity (such as the clothespin lab 

or exercise lab) 
●​ Students will utilize manipulatives to showcase how nutrients are transformed, not destroyed, throughout an 

ecosystem. This will cover the law of conservation of matter and energy. Manipulatives could include beads, 
cut outs, etc.  

*See Stage 2 for Summative Assessments 

 
 

Core Instructional & Supplemental Materials 
Texts, Readings, Online Platforms & Other Resources: 

●​  Biology Textbook: (Miller, Kenneth R., and Joseph S. Levine. Miller & Levine Biology. Boston: Pearson, 2010. 
Print.) 

●​ TheWonderofScience.com 
●​ Understanding Global Change 

 
 
 

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. 

https://thewonderofscience.com/
https://ugc.berkeley.edu/what-is-global-change/infographic/


- 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 - Follow a routine/schedule - 
Rest breaks - Verbal and visual cues regarding directions and staying on task - Checklists - Immediate feedback - 
photosynthesis model checklist- minilab sentence starters- photosynthesis scaffold- modified readings  

 
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 - Personal Glossary - Extended Time - Simplified/Verbal Instructions - 
Frequent Breaks - Visual learning, including graphic organizers - Use of cognates to increase comprehension - 
Teacher modeling - Pairing students with beginning English language skills with students who have more 
advanced English language skills - Scaffolding - Word walls - Think-pair-share - Cooperative learning groups 

 
Students at Risk of Failure 

- Home/School Connection - Alternative Assessments - Learning Contracts - Homogenous Grouping - Supplemental 
Instruction - Think-Pair-Share by Readiness - Homework Options - Differentiated Online Practice - Leveled Rubrics 
- Tiered Level of Supports - Tiered Activities - Small Group Instruction - Work Alone Choice - Group Work 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 -  Differentiated Online Practice - Alternative 
Assessments - Pre-Assess to provide Differentiated Instruction to Accelerate Learning   

 
 

Unit 3 Interdependent Relationships in Ecosystems 
 
 
 

Stage 1 Desired Results 
Unit 3: Interdependent Relationships in Ecosystems 



Unit Summary: Students answer the question, “How do organisms interact with the living and nonliving 
environment?” This topic builds on the other topics as high school students demonstrate an ability to investigate the 
role of biodiversity in ecosystems and the role of animal behavior on survival of individuals and species. Students 
have increased understanding of interactions among organisms and how those interactions influence the population 
dynamics of ecosystems. Students can generate mathematical comparisons, conduct investigations, use models, and 
apply scientific reasoning to link evidence to explanations about interactions and changes within ecosystems. 

Unit 3 Learning Standards / Targets 
NJSLS Science (PE): 

●​ HS-LS2-1: Use mathematical and/or computational representations to support explanations of factors that 
affect carrying capacity of ecosystems at different scales. 

●​ HS-LS2-2: Use mathematical representations to support and revise explanations based on evidence about 
factors affecting biodiversity and populations in ecosystems of different scales. 

●​ HS-LS2-4: Use mathematical representations to support claims for the cycling of matter and flow of energy 
among organisms in an ecosystem. 

●​ 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. 

Unit Enduring Understandings: 
●​ The existence of life on Earth depends on 

interactions among organisms and between 
organisms and their environment. 

●​ Ecosystems show cyclic fluctuations around a 
state of approximate equilibrium.  

●​ Changes in the physical environment and 
human activity can result in fluctuations in 
populations and species distribution. 

Unit Essential Questions: 
●​ How can change in one part of an ecosystem affect 

change in other parts of the ecosystem? 
 

 
 

Vocabulary: organism, biotic, abiotic, biodiversity, ecosystem, survival, population, carrying capacity, trophic level, 
predator, bioenergy pyramid,  

Unit 3 Interdisciplinary Connections 
Computer Science & Design Thinking (CS & DT):  



8.2.12.ETW.3: Identify a complex, global environmental or climate change issue, develop a systemic plan of 
investigation and propose an innovative sustainable solution. (Core Ideas: -Development and modification of any 
technological system needs to take into account how the operation of the system will affect natural resources and 
ecosystems. 
NJSLS Companion Standards - ELA  
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.  
RI.CT.11–12.8. Analyze and reflect on (e.g., practical knowledge, historical/cultural context, and background knowledge) 
documents of historical and scientific significance for their purposes, including primary source documents relevant 
to U.S. and/or global history and texts proposing scientific or technical advancements. 
SL.II.9–10.2. Integrate multiple sources of information presented in diverse media or formats (e.g., visually, 
quantitatively, qualitatively, orally) evaluating the credibility and accuracy of each source. 
Connections to NJSLS - Mathematics 
MP.2​ Reason abstractly and quantitatively. (HS-LS2-1),(HS-LS2-2),(HS-LS2-4),(HS-LS2-6), 
MP.4​ Model with mathematics. (HS-LS2-1),(HS-LS2-2),(HS-LS2-4) 
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. 
(HS-LS2-1),(HS-LS2-2),(HS-LS2-4) 
HSN.Q.A.2​ Define appropriate quantities for the purpose of descriptive modeling. (HS-LS2-1),(HS-LS2-2),(HS-LS2-4) 
HSN.Q.A.3​ Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 
(HS-LS2-1),(HS-LS2-2),(HS-LS2-4) 
HSS-ID.A.1​ Represent data with plots on the real number line. (HS-LS2-6) 
HSS-IC.A.1​ Understand statistics as a process for making inferences about population parameters based on a 
random sample from that population. (HS-LS2-6) 
HSS-IC.B.6​ Evaluate reports based on data. (HS-LS2-6) 

 
  

Unit 3 Stage 2 Assessment Evidence 
Formative Assessments: 

●​ Students will use mathematics to model how energy is conserved as it moves through an organism. 



●​ Students will calculate the energy available at each trophic level, how much energy is transferred up, and 
how little energy is available at the highest trophic level. 

●​ Students will create or evaluate claims and evidence for impacts that could happen to an ecosystem.  
●​ Students will explain why ecosystems have relatively small apex predator populations by analyzing bioenergy 

pyramids.  
●​ Student groups will analyze data to determine the carrying capacity of an ecosystem through a minilab.  

○​ Mini-lesson can be implemented to have students create a logistic growth graph from this data.  
●​ Students will evaluate evidence for the role of group behavior on individual and species’ chances to survive 

and reproduce. 
●​ Students will build a sustainable city via a simulation altering the types of energy sources to find a balance 

that works for a particular area given the natural resources, climate, etc. that  
●​ A few examples of daily formative assessments could also be:  

○​ teacher check ins,  
○​ exit/entrance tickets,  
○​ observations of student groups,  
○​ lab activities 
○​ student conferences, etc. 

Summative Assessments: (includes alternative assessments were applicable) 
●​ Students will research and develop a project that will increase biodiversity at or around school.* 
●​ Students can be assessed in the following ways, and will be differentiated accordingly: 

○​ Quizzes 
○​ Unit Assessment 
○​ Midterm/Final Exam  

*Common Benchmark Assessment 

Unit 3 Stage 3 Learning Plan 
Potential Unit Launches 

●​  As humans develop areas for their own personal use, they often decrease biodiversity. How can this be fixed? 
(PBL)  

Potential Supporting Lessons 
●​ Students will use the Energy Transfer POGIL to be introduced to conservation of energy. 
●​ Students can complete observation stations which include analyzing relationships within an ecosystem, 



energy transfer and potential outcomes from the removal of species from an ecosystem.  
●​ Students can simulate the carrying capacity of an ecosystem through an in class activity or online 

simulation. These activities will allow students to identify the carrying capacity to use that information to 
predict how the ecosystem will respond to changing conditions. (Potential Differentiated Resources: African 
Lion Population Modeling, Owl Simulation, etc.) 

●​  Students will be given data (claims and evidence) to critique to be able to support or refute the existing claim 
about social interactions and group behavior. (Ex: Group Behavior Activity) 

●​ Students will compare data sets of different habitats to determine where biodiversity is greater. (Ex: 
Measuring Biodiversity Activity) 

●​ Students will be able to define biodiversity and identify threats to biodiversity including human impacts.  

 
 

Core Instructional & Supplemental Materials 
Texts, Readings, Online Platforms & Other Resources: 

●​  Biology Textbook: (Miller, Kenneth R., and Joseph S. Levine. Miller & Levine Biology. Boston: Pearson, 2010. 
Print.) 

●​ TheWonderofScience.com 
 

 
 

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 - Follow a routine/schedule - 
Rest breaks - Verbal and visual cues regarding directions and staying on task - Checklists - Immediate feedback - 
guiding questions on bioenergy pyramid- chunking simulation- energy transfer scaffold- simulation checklist  

https://learn.concord.org/resources/102/african-lions-modeling-populations
https://learn.concord.org/resources/102/african-lions-modeling-populations
https://docs.google.com/document/d/17M2QgsKZaIuHdVA3fFBMyICMjP7s5px3pG2DiV6REQ4/template/preview
https://docs.google.com/document/d/1Pr_TJiLnP0lu7rJmjsDr24IIiUNWFHJDsdvz6ZydV1g/template/preview
https://thewonderofscience.com/


 
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 - Personal Glossary - Extended Time - Simplified/Verbal Instructions - 
Frequent Breaks - Visual learning, including graphic organizers - Use of cognates to increase comprehension - 
Teacher modeling - Pairing students with beginning English language skills with students who have more 
advanced English language skills - Scaffolding - Word walls - Think-pair-share - Cooperative learning groups 

 
Students at Risk of Failure 

- Home/School Connection - Alternative Assessments - Learning Contracts - Homogenous Grouping - Supplemental 
Instruction - Think-Pair-Share by Readiness - Homework Options - Differentiated Online Practice - Leveled Rubrics 
- Tiered Level of Supports - Tiered Activities - Small Group Instruction - Work Alone Choice - Group Work 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 -  Differentiated Online Practice - Alternative 
Assessments - Pre-Assess to provide Differentiated Instruction to Accelerate Learning   

 
 

Unit 4 Human Impacts on Biodiversity  
 
 
 

Stage 1 Desired Results 
Unit 4: Human Impacts on Biodiversity 

Unit Summary: In this unit of study, students examine factors that have influenced the distribution and 
development of human society; these factors include climate, natural resource availability, and natural disasters. 
Students use computational representations to analyze how earth systems and their relationships are being modified 



by human activity. Students also develop an understanding of how human activities affect natural resources and of 
the interdependence between humans and Earth’s systems, which affect the availability of natural resources.  

Unit 4 Learning Standards / Targets 
NJSLS Science (PE): 

●​ HS-LS2-7: Design, evaluate, and refine a solution for reducing the impacts of human activities on the 
environment and biodiversity.* [Clarification Statement: Examples of human activities can include 
urbanization, building dams, and dissemination of invasive species.] 

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

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

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

●​ HS-ESS3-4:Evaluate or refine a technological solution that reduces impacts of human activities on natural 
systems. 

●​ 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's 
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.  

●​ HS-LS4-6: Create or revise a simulation to test a solution to mitigate adverse impacts of human activity on 
biodiversity. 

Unit Enduring Understandings: 
●​ The effects of climate change have led to 

disruptions in ecosystems.  
●​ Students will explore environmental inequities 

and how climate change and human impact on 
the environment affects some areas differently. 

Unit Essential Questions: 
●​ How have human activities and climate change 

shaped local and global ecology?  
●​ Is it too late to slow the effects of climate change? 

 
 

Vocabulary: human impact, biodiversity, urbanization, invasive species, qualitative, quantitative, natural resource, 
natural hazard, climate change, geoscience, environmental inequities, global ecology,  

Unit 4 Interdisciplinary Connections 



Career Readiness, Life Literacies, & Key Skills (CLKS):  
9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate change effects and 
determine why solutions may work better than others (e.g., political, economic, cultural). 
9.4.12.IML.6: Use various types of media to produce and store information on climate change for different purposes 
and audiences with sensitivity to cultural, gender and age diversity. 
Computer Science & Design Thinking (CS & DT):  
8.2.12.ETW.3: Identify a complex, global environmental or climate change issue, develop a systemic plan of 
investigation and propose an innovative sustainable solution. 
NJSLS Companion Standards - ELA  
W.AW.9–10.1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning 
and relevant and sufficient textual and non-textual evidence. 
W.WR.9–10.5. 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. 
SL.UM.9–10.5. Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in 
presentations to enhance findings, reasoning, and evidence and to add interest.  
Connections to NJSLS - Mathematics 
MP.2​ Reason abstractly and quantitatively. (HS-LS2-7), (HS-ESS3-1),(HS-ESS3-4),(HS-ESS3-5),(HS-ESS3-6) 
MP.4​ Model with mathematics. (HS-LS4-2) 
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. 
(HS-LS2-7),(HS-ESS3-1),(HS-ESS3-4),(HS-ESS3-5),(HS-ESS3-6) 
HSN.Q.A.2​ Define appropriate quantities for the purpose of descriptive modeling. 
(HS-LS2-7),(HS-ESS3-1),(HS-ESS3-4),(HS-ESS3-5),(HS-ESS3-6) 
HSN.Q.A.3​ Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 
(HS-LS2-7),(HS-ESS3-1),(HS-ESS3-4),(HS-ESS3-5),(HS-ESS3-6) 

 
  

Unit 4 Stage 2 Assessment Evidence 
Formative Assessments: 



●​ Check for understanding that the students understand the term sustainability and how the term applies to 
human practices with respect to the environment, biodiversity, and human access and use of natural 
resources.  

●​ Student groups will provide human activities that might impact the environment and whether those 
activities are sustainable or not. 

●​ Student groups will choose a local problem that deals with human/environment interactions and propose a 
solution that attempts to mitigate the effects of human activities on the environment and ecological 
communities. The solution must consider and weigh the environmental benefits against both the impacts on 
citizens and the costs to municipalities. 

●​ Student groups will assess the role that regulating and monitoring play in reducing the impacts of human 
activities on the environment and how those effects were felt by human populations through the 
examination of historical data before and after regulations or monitoring were enacted (ex: Climate Change 
Choice Board). 

●​ Student groups will assess the pro and con arguments regarding regulation and the establishment of 
environmental standards. 

●​ Student groups will explain how the changes that human practices have on the environment will affect the 
human population in turn.  

●​ A few examples of daily formative assessments could also be:  
○​ teacher check ins,  
○​ exit/entrance tickets,  
○​ observations of student groups,  
○​ lab activities 
○​ student conferences, etc. 

Summative Assessments: (includes alternative assessments were applicable) 
●​ Student groups will choose a local problem that deals with human/environment interactions and propose a 

solution that attempts to mitigate the effects of human activities on the environment and ecological 
communities. The solution must consider and weigh the environmental benefits against both the impacts on 
citizens and the costs to municipalities. The students will present their solution in a format of their choosing 
(ex: Unit 4 Summative Assessment Part 1, Unit 4 Summative Part 2 ) * (Subject to revisions) 

●​ Students can be assessed in the following ways, and will be differentiated accordingly: 
○​ Quizzes 
○​ Unit Assessment 

https://drive.google.com/file/d/1W2LiYn1W6tHHb8i5cFica4cAhHhDjOMo/view?usp=drive_link
https://drive.google.com/file/d/1vbFJUVhbRbauIBBXYjo5hUJEfigXfEx7/view?usp=sharing


○​ Midterm/Final Exam  
*Common Benchmark Assessment 

Unit 4 Stage 3 Learning Plan 
Potential Unit Launches 

●​  Human’s society has impacted Earth and its systems and humans have the capacity to develop solutions to 
remedy them. What is an important way to tackle one of those problems and how can you rally support for 
it? (PBL)  

Potential Supporting Lessons 
●​ Students will list 5 practices that they think are sustainable and 5 practices that they think are unsustainable. 
●​ Students will gather information from different charts and graphs highlighting multiple impacts climate 

change has on Earth through a Climate Stations Activity.  
●​ Students will watch a short film and draw connections between past human practices and its current effect 

on earth.  
●​ Student groups will choose a human activity that has a broad environmental impact and distinguish the 

challenges to reducing the effects. The students will begin this activity by brainstorming what the effects of 
the human activity would be. 

Potential Summative Assessments 
*See Stage 2 for Summative Assessments 

 
 

Core Instructional & Supplemental Materials 
Texts, Readings, Online Platforms & Other Resources: 

●​  Biology Textbook: (Miller, Kenneth R., and Joseph S. Levine. Miller & Levine Biology. Boston: Pearson, 2010. 
Print.) 

●​ TheWonderofScience.com 
 

 
 

Accommodations and Modifications: 
Students with Disabilities, English Language Learners, 

https://thewonderofscience.com/


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 - Follow a routine/schedule - 
Rest breaks - Verbal and visual cues regarding directions and staying on task - Checklists - Immediate feedback - 
sustainable practices vocabulary support- guided reference sheet for summative assessment- graphic organizer on 
sustainable or unsustainable practice- guided notes on human impact  
 

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 - Personal Glossary - Extended Time - Simplified/Verbal Instructions - 
Frequent Breaks - Visual learning, including graphic organizers - Use of cognates to increase comprehension - 
Teacher modeling - Pairing students with beginning English language skills with students who have more 
advanced English language skills - Scaffolding - Word walls - Think-pair-share - Cooperative learning groups 

 
Students at Risk of Failure 

- Home/School Connection - Alternative Assessments - Learning Contracts - Homogenous Grouping - Supplemental 
Instruction - Think-Pair-Share by Readiness - Homework Options - Differentiated Online Practice - Leveled Rubrics 
- Tiered Level of Supports - Tiered Activities - Small Group Instruction - Work Alone Choice - Group Work 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 -  Differentiated Online Practice - Alternative 
Assessments - Pre-Assess to provide Differentiated Instruction to Accelerate Learning   



 
 

Unit 5 Structure & Function of Cells 
 
 
 

Stage 1 Desired Results 
Unit 5:  Structure & Function of Cells 

Unit Summary: Students delve into the intricate cellular processes that underlie the essential functions of living 
organisms. This unit provides a comprehensive exploration of cellular processes, offering students an understanding 
of how the structure and function of cells contribute to the essential processes of life. Through hands-on activities, 
investigations, and model-building exercises, students will develop critical thinking skills and a foundation in 
cellular biology.  

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

●​ HS-LS1-1: Construct an explanation based on evidence for how the structure of DNA determines the structure of 
proteins which carry out the essential functions of life through systems of specialized cells. 

●​ HS-LS1-2: Develop and use a model to illustrate the hierarchical organization of interacting systems that 
provide specific functions within multicellular organisms.  

●​ HS-LS1-3: Plan and conduct an investigation to provide evidence that feedback mechanisms maintain 
homeostasis.  

●​ HS-LS1-4: Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and 
maintaining complex organisms 

Unit Enduring Understandings: 
●​ Cells are the basic  
●​  
●​ structural and functional units of life, and 

intricate interactions between cellular 
components drive the processes necessary for 
life.  

●​ The central dogma of molecular biology explains 
the flow of genetic information from DNA to RNA 

Unit Essential Questions: 
●​ How do the structures and functions of cellular 

components contribute to the overall function and 
organization of living organisms? 

●​ What role does the central dogma of molecular 
biology play in the transmission and expression of 
genetic information within cells? 



to protein, driving the fundamental processes of 
life. 

●​ How do mistakes in cellular processes and genetic 
information impact the structure, function, and 
behavior of organisms? 

Vocabulary: DNA, protein, specialized cell, hierarchical organization, multicellular, feedback mechanism, RNA, cell, 
mutation, cell membrane, semipermeable, gene, chromosome, amino acid, polar, nonpolar, diffusion, osmosis, 
active transport, homeostasis, feedback mechanism, chromatid, chromatin, gene expression,  

Unit 5 Interdisciplinary Connections 
Career Readiness, Life Literacies, & Key Skills (CLKS):   
9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate change effects and 
determine why solutions may work better than others (e.g., political, economic, cultural). (Core Idea: Solutions to the 
problems faced by a global society require the contribution of individuals with different points of view and 
experiences.) 
Computer Science & Design Thinking (CS & DT):  
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. 
NJSLS Companion Standards - ELA  
SL.II.9–10.2. Integrate multiple sources of information presented in diverse media or formats (e.g., visually, 
quantitatively, qualitatively, orally) evaluating the credibility and accuracy of each source. 
W.WR.9–10.5. 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. (HS-LS1-1)  
MP.4​ Model with mathematics. (HS-LS1-1) 

 
  

Unit 5 Stage 2 Assessment Evidence 
Formative Assessments: 

●​ Students will identify and explain the regions of the cell membrane and how the very structure of cell 
membranes determines its character of being semipermeable. 



●​ Check for understanding on the relationship of genes to chromosomes, and that both are sequences of DNA. 
●​ Check for understanding that the sequences of DNA determine the sequence of amino acids in the resulting 

protein following transcription and translation. 
●​ Check for understanding or model that all the cells in a multicellular organism have the same genes, but 

have different patterns of gene expression.  
●​ Student groups should be able to predict the role that the nonpolar/polar character of amino acids plays in the 

3-D shape of the protein they make up. 
●​ Check for understanding on the processes of diffusion, osmosis, and active transport. 
●​ Students will construct models that predict the movement of substances across a cell membrane based on 

various concentrations and the substances’ polar/nonpolar character. Predictions will be modified if 
incorrect. 

●​ Check for understanding that organisms can be unicellular and multicellular, and that regardless of cell 
number all organisms must maintain homeostasis. 

●​ Students will detail examples of homeostasis and how the examples are essential for organismal survival. 
●​ Student groups will identify and model the role of feedback mechanisms through a student-designed 

experiment that explains how negative feedback works in the human system to maintain homeostasis. 
Student experiments should have a hypothesis and an explanation to support the hypothesis. Student groups 
will collect data and analyze the data, checking to see if in fact their hypothesis was correct or needs to be 
revised. 

●​ Student groups will highlight the system that the feedback mechanism operates within and how this system 
interacts with the other systems within the human body to maintain homeostasis in the human organism. 

●​ Students will be able to distinguish between the following structures and their functions: genes, 
chromosomes, chromatids, chromatin 

●​ Students will be able to explain how the sequence of code in DNA determines the structure of proteins which 
determine traits & carry out the essential functions of life. 

●​ Student groups will model how varied gene expression creates organisms made up of specialized cells. 
●​ Check for understanding that all the cells in a multicellular organism have the same DNA, but can turn it on 

or off depending on cell type. 
●​ A few examples of daily formative assessments could also be:  

○​ teacher check ins,  
○​ exit/entrance tickets,  
○​ observations of student groups,  



○​ lab activities 
○​ student conferences, etc. 

Summative Assessments: (includes alternative assessments were applicable) 
●​ Cell Specialization Modeling Project 
●​ Conduct and experiment to model Osmosis 
●​ Modeling Regeneration 
●​ Students can be assessed in the following ways, and will be differentiated accordingly: 

○​ Quizzes 
○​ Unit Assessment 
○​ Midterm/Final Exam  

*Common Benchmark Assessment 

Unit 5 Stage 3 Learning Plan 
Potential Unit Launches 

●​  Explore instances of regeneration and have students ask questions about, and model how the process may 
work. (Phenomenon) 

●​  Present a scenario where a group of people fall ill with mysterious symptoms. Students must investigate the 
cause of the illness, which leads them to explore cellular structures and functions related to pathogens, 
immune responses, and cellular communication. (Phenomenon) 

Potential Supporting Lessons 
●​  Students will be able to identify and describe the role of organelles within a cell.  
●​  Students will be able to explain how cells maintain homeostasis through various transport mechanisms 

(active and passive transport) 
●​ Students will describe the structure and function of prokaryotic and eukaryotic cells as well as specialized 

structures within cells. 
●​ Students will describe the process of differentiation.  
●​ Students will describe the structure of the cell membrane and the mechanisms whereby substances enter 

and leave cells.  
●​ Students will conduct laboratory experiments to observe and measure different types of cell transport.  
●​ Students will model the central dogma of biology. 

 
Potential Summative Assessments 



*See Stage 2 for Summative Assessments 

 
 

Core Instructional & Supplemental Materials 
Texts, Readings, Online Platforms & Other Resources: 

●​  Biology Textbook: (Miller, Kenneth R., and Joseph S. Levine. Miller & Levine Biology. Boston: Pearson, 2010. 
Print.) 

●​ TheWonderofScience.com 
 

 
 

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 - Follow a routine/schedule - 
Rest breaks - Verbal and visual cues regarding directions and staying on task - Checklists - Immediate feedback - 
DNA central dogma graphic organizer- modeling graphic organizer- homeostasis reading a graph checklist  

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 - Personal Glossary - Extended Time - Simplified/Verbal Instructions - 
Frequent Breaks - Visual learning, including graphic organizers - Use of cognates to increase comprehension - 
Teacher modeling - Pairing students with beginning English language skills with students who have more 
advanced English language skills - Scaffolding - Word walls - Think-pair-share - Cooperative learning groups 

 
Students at Risk of Failure 

https://thewonderofscience.com/


- Home/School Connection - Alternative Assessments - Learning Contracts - Homogenous Grouping - Supplemental 
Instruction - Think-Pair-Share by Readiness - Homework Options - Differentiated Online Practice - Leveled Rubrics 
- Tiered Level of Supports - Tiered Activities - Small Group Instruction - Work Alone Choice - Group Work 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 -  Differentiated Online Practice - Alternative 
Assessments - Pre-Assess to provide Differentiated Instruction to Accelerate Learning   

 
 
 

Unit 6 Inheritance and Variation of Traits 
 
 
 

Stage 1 Desired Results 
Unit 6 Inheritance and Variation of Traits 

Unit Summary: Students analyze data and develop models to make sense of the relationship between DNA and 
chromosomes in the process of cellular division, which passes traits from one generation to the next. Students 
determine why individuals of the same species vary in how they look, function, and behave. Students develop 
conceptual models of the role of DNA in the unity of life on Earth and use statistical models to explain the importance 
of variation within populations for the survival and evolution of species. Students explain the mechanisms of genetic 
inheritance and describe the environmental and genetic causes of gene mutation and the alteration of gene 
expressions. Ethical issues related to genetic modification of organisms and the nature of science are described 
*Possible Honors Extension 

Unit 6 Learning Standards / Targets 
NJSLS Science (PE): 



●​ HS-LS3-1: Ask questions to clarify relationships about the role of DNA and chromosomes in coding the 
instructions for characteristic traits passed from parents to offspring.  

●​ HS-LS3-2: Make and defend a claim based on evidence that inheritable genetic variations may result from: (1) 
new genetic combinations through meiosis, (2) viable errors occurring during replication, and/or (3) mutations 
caused by environmental factors. 

●​ HS-LS3-3: Apply concepts of statistics and probability to explain the variation and distribution of expressed 
traits in a population.  

Unit Enduring Understandings: 
●​ DNA, the universal code of life, determines an 

organism’s characteristics. 
●​ The reproductive process leads to genetic 

variation in a number of ways.  
●​ Genetic inheritance usually follows predictable 

patterns, resulting in a variety of traits in 
offspring.  

●​ Probability can be used to predict the possible 
outcomes of traits in offspring. 

●​ Genetic diversity is critical to the resilience of 
populations. 

Unit Essential Questions: 
●​ If all living things share the same genetic code, how 

can there be such a great variety of species? 
●​ To what extent is genetic diversity from generation 

to generation important?  
●​ How is it that a change in the genetic code can have 

a benign effect, deleterious effect, or no effect at all? 

Vocabulary: variation, inheritance, probability trait, diversity, benign, deleterious, mitosis, meiosis, crossing over, 
independent assortment,  Melian Genetics, non-mendelian genetics, Punnett Square, Pedigree, dominant, recessive, 
heterozygous, homozygous, inherited, acquired  

Unit 6 Interdisciplinary Connections 
Career Readiness, Life Literacies, & Key Skills (CLKS):  
9.4.12.CI.2: Identify career pathways that highlight personal talents, skills, and abilities (e.g., 1.4.12prof.CR2b, 
2.2.12.LF.8).  
Computer Science & Design Thinking (CS & DT): N/A for this Unit 
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on 
research, constraints, trade-offs, and aesthetic and ethical considerations and share this information with an 
appropriate audience.  
NJSLS Companion Standards - ELA  



W.WR.9–10.5. 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.9–10.6. Gather relevant information from multiple authoritative print and digital sources, using advanced 
searches effectively; assess the usefulness of each source in answering the research question; integrate information 
into the text selectively to maintain the flow of ideas, avoiding plagiarism and following a standard format for 
citation (MLA or APA Style Manuals). 
Connections to NJSLS - Mathematics 
MP.2​ Reason abstractly and quantitatively. (HS-LS1-3)  
MP.4​ Model with mathematics. (HS-LS1-3) 

 
  

Unit 6 Stage 2 Assessment Evidence 
Formative Assessments: 
SWBAT:  

●​ Create a model that genes are sections of DNA located on chromosomes.  
●​ Explain how the sequence of code in DNA determines the structure of proteins which determine traits & carry 

out the essential functions of life. 
●​ Compare and contrast mitosis and meiosis using a Venn Diagram 
●​ Explain how variation is introduced in meiosis through the process of crossing over and through the 

independent assortment of chromosomes.  
●​ Use probability analysis and Punnett Squares to predict the likelihood of an individual inheriting a trait. 
●​ Differentiate between Mendelian and non-Mendeliean patterns of inheritance.  
●​ Use pedigrees as a model to determine which pattern of inheritance a trait follows (Dominant or Recessive) 

and fill in the appropriate genotypes.  
●​ Explain the importance of maintaining genetic diversity for the health of a population. 
●​ A few examples of daily formative assessments could also be:  

○​ teacher check ins,  
○​ exit/entrance tickets,  
○​ observations of student groups,  
○​ lab activities 



○​ student conferences, etc. 
 
Summative Assessments: (includes alternative assessments were applicable) 

●​ Genetic Disorder Project Common Assessment: Students will select a genetic disorder/mutation and conduct 
research in order to illustrate how a change in DNA leads to an altered protein, which manifests itself into 
physiological symptoms.  

○​ Students will be able to examine how DNA mutations lead to changes in protein shape or expression. 
○​ Students will be able to explain how the structure of proteins determine their function, and changes to 

proteins can disrupt bodily processes. 
○​ Students will be able to make predictions about the inheritance of this genetic disorder within the 

family 
○​ Propose a genetic engineering solution and explain how this could be applied to reduce the instances of 

the disease/disorder. *(Potential Honors Extension) 
●​ Students can be assessed in the following ways, and will be differentiated accordingly: 

○​ Quizzes 
○​ Unit Assessment 
○​ Midterm/Final Exam  

*Common Benchmark Assessment 

Unit 6 Stage 3 Learning Plan 
Potential Unit Launches 

●​  (PBL) Intro a video with someone who has a specific genetic disorder as context for the unit. 
●​  (Phenomenon) Case Study 

Potential Supporting Lessons 
●​  Students will describe the structure and function of DNA and how DNA Replicates.  
●​  Students will model the structure of DNA using manipulatives such as tubes or K’nex.  
●​  Students will demonstrate the process of protein synthesis.  

○​ Mutations Activity: tied back to the genetic disorder introduced at the start at some point 
●​  Students will use probability to determine the possible outcome of a trait appearing in the next generation 

through a Punnett Square. This can be used for Mendelian and Non-Mendelian patterns of inheritance.  
○​ Genetic disorders will be used  in Punnett Square practice to tie back to the unit launch.  

●​ Students will discover personal traits that are not always visible and graph the results of themselves and 



their classmates to determine a pattern of genetics. (ex: right handedness vs left handedness, PTC paper, 
hairline, etc.)  

Potential Summative Assessments 
See Stage 2 for Summative Assessments  

 
 

Core Instructional & Supplemental Materials 
Texts, Readings, Online Platforms & Other Resources: 

●​  Biology Textbook: (Miller, Kenneth R., and Joseph S. Levine. Miller & Levine Biology. Boston: Pearson, 2010. 
Print.) 

●​ TheWonderofScience.com 
 

 
 

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 - Follow a routine/schedule - 
Rest breaks - Verbal and visual cues regarding directions and staying on task - Checklists - Immediate feedback - 
genetic disorder project graphic organizer and suggested websites - Punnett Square Checklist - Venn Diagram 
sentence starters 
 

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://thewonderofscience.com/


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

 
Students at Risk of Failure 

- Home/School Connection - Alternative Assessments - Learning Contracts - Homogenous Grouping - Supplemental 
Instruction - Think-Pair-Share by Readiness - Homework Options - Differentiated Online Practice - Leveled Rubrics 
- Tiered Level of Supports - Tiered Activities - Small Group Instruction - Work Alone Choice - Group Work 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 -  Differentiated Online Practice - Alternative 
Assessments - Pre-Assess to provide Differentiated Instruction to Accelerate Learning   

 
 
 

Unit 7 Natural Selection & Evolution 
 
 
 

Stage 1 Desired Results 
Unit 7 Natural Selection & Evolution 

Unit Summary: Students will explore natural selection by looking closely at how the environment interacts with 
phenotypic variation that is present within a population. Attention is given to how the environment selects for or 
against phenotypes and how increases in phenotypic ratios correlated with survivorship and successful mating are 
called adaptations. The effects of environmental change on phenotypic change which can result because of a 
changing selective pressures is also studied. Statistical models are used to document evidence of evolutionary change 
and to predict phenotypic ratios of future generations. 



 

Unit 7 Learning Standards / Targets 
NJSLS Science (PE): 

●​ HS-LS4-1: Communicate scientific information that common ancestry and biological evolution are supported by 
multiple lines of empirical evidence. 

●​ HS-LS4-2: Construct an explanation based on evidence that the process of evolution primarily results from four 
factors: (1) the potential for a species to increase in number, (2) the heritable genetic variation of individuals in 
a species due to mutation and sexual reproduction, (3) competition for limited resources, and (4) the 
proliferation of those organisms that are better able to survive and reproduce in the environment. 

●​ HS-LS4-3: Apply concepts of statistics and probability to support explanations that organisms with an 
advantageous heritable trait tend to increase in proportion to organisms lacking this trait.   

●​ HS-LS4-4: Construct an explanation based on evidence for how natural selection leads to adaptation of 
populations.  

●​ HS-LS4-5: Evaluate the evidence supporting claims that changes in environmental conditions may result in: (1) 
increases in the number of individuals of some species, (2) the emergence of new species over time, and (3) the 
extinction of other species. 

●​ HS-LS2-8: Evaluate the evidence for the role of group behavior on individual and species’ chances to survive and 
reproduce. 

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

Unit Enduring Understandings: 
●​ Evolution is a fundamental process that drives 

the diversity of life on Earth. 
●​ Natural selection is a mechanism of evolution 

that leads to the adaptation of organisms to their 
environment. 

●​ The understanding of natural selection and 
evolution helps us make sense of the unity and 
diversity of life. 

Unit Essential Questions: 
●​ How does natural selection contribute to the 

diversity and adaptation of living organisms? 
●​ What evidence supports the theory of evolution and 

how does it explain the similarities and differences 
among species? 

●​ How can an understanding of natural selection and 
evolution impact our understanding of and 
interaction with the natural world? 

Vocabulary: Evolution, diversity, natural selection, diversity, adaptation, mutation, speciation, reproductive isolation, 
common ancestor, homologous structure, analogous structure, vestigial structure, common descent 



Unit 7 Interdisciplinary Connections 
Career Readiness, Life Literacies, & Key Skills (CLKS):  
9.4.12.IML.7: Develop an argument to support a claim regarding a current workplace or societal/ethical issue such as 
climate change (e.g., NJSLSA.W1, 7.1.AL.PRSNT.4). 
Computer Science & Design Thinking (CS & DT):  
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on 
research, constraints, trade-offs, and aesthetic and ethical considerations and share this information with an 
appropriate audience.  
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.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. (HS-LS4-1), (HS-LS4-2),(HS-LS4-3),(HS-LS4-4) 
MP.4​ Model with mathematics. (HS-LS4-2) 

 
  

Unit 7 Stage 2 Assessment Evidence 
Formative Assessments: 
SWBAT 

●​ Compare and contrast Darwin and Lamarck’s Theory of evolution and explain why Darwin’s theories are still 
accepted today. 

●​ Identify the conditions needed for natural selection to occur. (Genetic/trait variation, & different performance 
between those varieties). 

●​ Utilize evidence to explain how evolution occurs through natural selection.  
●​ Distinguish or create examples of various types of selection. 
●​ Explain at least 2 ways evolution can occur without natural selection. 



●​ Describe how natural selection leads to adaptation within one species using a specific example. 
●​ Explain how a new species forms starting from the first mutation until speciation.  
●​ Describe at least two different forms of reproductive isolation. 
●​ Explain 3 of the many lines of evidence for evolution from common ancestors. 
●​ Distinguish between homologous, analogous and vestigial structures and explain their relation to common 

descent. 
●​ A few examples of daily formative assessments could also be:  

○​ teacher check ins,  
○​ exit/entrance tickets,  
○​ observations of student groups,  
○​ lab activities 
○​ student conferences, etc. 

Summative Assessments (Potential): (includes alternative assessments were applicable) 
●​ Evolution Misconceptions PSA 
●​ Presentation of how global climate change could impact specific populations and their phenotype 

distribution.  
●​ Students will research an organism with a unique or unusual adaptation that enables it to survive in its 

environment and show their understanding of the species evolution in a manner of their choosing (comic 
strip, google slides, narrative, etc). 

○​ Students will be able to demonstrate their understanding of natural selection by making predictions of 
how this species evolved from its ancestors.  

○​ Students will be able to describe the conditions that allow new species to form from closely related 
species.  

○​ Students will be able to examine how environmental factors determine the fitness of an organism 
●​ Students can be assessed in the following ways, and will be differentiated accordingly: 

○​ Quizzes 
○​ Unit Assessment 
○​ Midterm/Final Exam  

*Common Benchmark Assessment 

Unit 7 Stage 3 Learning Plan 
Potential Unit Launches 



●​  Ask questions about the following misconception and how it pertains to climate change and or other human 
impacts: “Humans can’t negatively impact ecosystems, because species will just evolve what they need to 
survive.” (PBL)  

●​ Video on the rise of antibiotic resistant bacteria and the threat it poses for humanity. (PBL) 
Potential Supporting Lessons 

●​ Students will learn how natural selection works using a Phet simulation.  
○​ Natural Selection Phet Simulation 

●​ Alternatively, students can complete a lab investigation to simulate natural selection (ex: Woolybooger lab).  
●​ Students investigate how bacteria evolve resistance to antibiotics through natural selection and explore the 

consequences for human health. 
●​  Students will analyze evidence to determine how evolution occurs in a mini lab.  

○​ Determine how closely related species are using pieces of evolutionary evidence. 
○​ Identify relationships between the structures of different organisms. 
○​ Infer the evolutionary relationships among species by comparing amino-acid sequences of the same 

protein. 
Potential Summative Assessments 
*See Stage 2 for Summative Assessments 

 
 

Core Instructional & Supplemental Materials 
Texts, Readings, Online Platforms & Other Resources: 

●​  Biology Textbook: (Miller, Kenneth R., and Joseph S. Levine. Miller & Levine Biology. Boston: Pearson, 2010. 
Print.) 

●​ TheWonderofScience.com 
 

 
 

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:  

https://phet.colorado.edu/sims/html/natural-selection/latest/natural-selection_en.html
https://thewonderofscience.com/


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 - Follow a routine/schedule - 
Rest breaks - Verbal and visual cues regarding directions and staying on task - Checklists - Immediate feedback - 
speciation graphic organizer - evolution sentence starters- lab investigation checklist  
 

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 - Personal Glossary - Extended Time - Simplified/Verbal Instructions - 
Frequent Breaks - Visual learning, including graphic organizers - Use of cognates to increase comprehension - 
Teacher modeling - Pairing students with beginning English language skills with students who have more 
advanced English language skills - Scaffolding - Word walls - Think-pair-share - Cooperative learning groups 

 
Students at Risk of Failure 

- Home/School Connection - Alternative Assessments - Learning Contracts - Homogenous Grouping - Supplemental 
Instruction - Think-Pair-Share by Readiness - Homework Options - Differentiated Online Practice - Leveled Rubrics 
- Tiered Level of Supports - Tiered Activities - Small Group Instruction - Work Alone Choice - Group Work 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 -  Differentiated Online Practice - Alternative 
Assessments - Pre-Assess to provide Differentiated Instruction to Accelerate Learning   

 
 

 
 



 
 
 

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 

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


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 
●​ 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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