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Introduction  
The biology course provides the opportunity to develop knowledge and understanding of how living things originated and are sustained.  Biology 
offers students the opportunity to investigate through experimental design the components of living organisms and the interactions between 
them.  The study of life spans from the creation of macromolecules to the inner workings of cells to the complex interactions of entire 
ecosystems through the information stored in DNA to the ways genetic information evolves over time.  In preparation for careers and life 
choices, students must comprehend the impact of science and technology on their world.    
 

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

Vision 
In this course students explore the origin of life, biochemistry, transport, energy processing, cell cycle, mitosis, DNA, RNA, protein synthesis, 
meiosis, inheritance patterns, evolution, ecology, Mendelian, and molecular genetics. Students will have the opportunity to explore these ideas 
through class discussion, lab experiences and independent research. Students will analyze authentic data as a part of case studies to form 
evidence- based conclusions. Ideas discussed in this course will lead to an understanding of societal challenges as well as career paths to affect 
change in those areas.  

 
Scope and Sequence  

Overall:  
Unit 1: Biological Molecules (13 weeks; 37-51 lessons) 
Unit 2: Cell Transport (5 weeks; 15- 20 lessons) 
Unit 3: Cell Cycle, DNA, Mitosis (5 weeks; 15-20 lessons) 
Unit 4: RNA, Protein Synthesis (5 weeks; 12-15 lessons) 
Unit 5: Meiosis, Genetics, Inheritance (4 weeks; 15- 20 lessons) 
Unit 6: Evolution (3 weeks; 8-10 lessons) 
Unit 7: Ecology (1 week; 4 lessons) 

 
 
 

 



   
 

   
 

Technology  

Technology integration is the seamless and effective use of 21st Century technology within an instructional setting to support students and 

teachers in the learning process with administrative support and evaluation:  

Standards 8.1 Computer Science  

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

▪ This standard, previously standard 8.2 Technology Education of the 2014 NJSLS – Technology, outlines the technological 

design concepts and skills essential for technological and engineering literacy. The new framework design, detailed 

previously, includes Engineering Design, Ethics and Culture, and the Effects of Technology on the Natural world among 

the disciplinary concepts. 

New Jersey Administrative Code Summary and Statues:  

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

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

1. District boards of education shall include interdisciplinary connections throughout the K–12 curriculum.  

2. District boards of education shall integrate into the curriculum 21st Century themes and skills (N.J.A.C. 6A:8-3.1(c). Twenty-first Century 
themes and skills integrated into all content standards areas (N.J.A.C. 6A:8-1.1(a)3). 

 

“Twenty-first Century themes and skills” means themes such as global awareness; financial, economic, business, and entrepreneurial literacy; 
civic literacy; health literacy; learning and innovation skills, including creativity and innovation, critical thinking and problem solving, and 
communication and collaboration; information, media, and technology skills; and life and career skills, including flexibility and adaptability, 
initiative and self-direction, social and cross-cultural skills, productivity and accountability, and leadership and responsibility 

Dissection Law: N.J.S.A. 18A:35-4.25 and N.J.S.A. 18A:35-4.24 authorizes parents or guardians to assert the right of their children to refuse to 
dissect, vivisect, incubate, capture or otherwise harm or destroy animals or any parts thereof as part of a course of instruction.  

 



   
 

   
 

Amistad Law: N.J.S.A. 18A 52:16A-88 Every board of education shall incorporate the information regarding the contributions of African 
Americans to our country in an appropriate place in the curriculum of elementary and secondary school students.  

Holocaust Law: N.J.S.A. 18A:35-28 Every board of education shall include instruction on the Holocaust and genocides in an appropriate place in 
the curriculum of all elementary and secondary school pupils. The instruction shall further emphasize the personal responsibility that each 
citizen bears to fight racism and hatred whenever and wherever it happens.  

LGBT and Disabilities Law: N.J.S.A. 18A:35-4.35 A board of education shall include instruction on the political, economic, and social contributions 
of persons with disabilities and lesbian, gay, bisexual, and transgender people, in an appropriate place in the curriculum of middle school and 
high school students as part of the district’s implementation of the New Jersey Student Learning Standards (N.J.S.A.18A:35-4.36). A board of 
education shall have policies and procedures in place pertaining to the selection of instructional materials to implement the requirements of 
N.J.S.A. 18A:35-4.35. 

Asian Americans and Pacific Islanders: N.J.S.A. S4021 This will ensure that the contributions, history, and heritage of Asian Americans and Pacific 
Islanders (AAPI) are included in the New Jersey Student Learning Standards for Social Studies for students in kindergarten through Grade 12. 

Career Readiness, Life Literacies, and Key Skills (NJSLS-CLKS): 

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

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

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

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

Climate Change (This will be modified based off of content) 

Standards in Action: Climate Change Earth’s climate is now changing faster than at any point in the history of modern civilization, primarily as a 
result of human activities. Global climate change has already resulted in a wide range of impacts across New Jersey and in many sectors of its 
economy. The addition of academic standards that focus on climate change is important so that all students will have a basic understanding of 
the climate system, including the natural and human-caused factors that affect it. The underpinnings of climate change span across physical, life, 
as well as Earth and space sciences. The goal is for students to understand climate science to inform decisions that improve quality of life for 
themselves, their community, and globally and to know how engineering solutions can allow us to mitigate impacts, adapt practices, and build 
resilient systems.  



   
 

   
 

The topic of climate change can easily be integrated into science classes. At each grade level in which systems thinking, managing uncertainty, 
and building arguments based on multiple lines of data are included, there are opportunities for students to develop essential knowledge and 
skills that will help them understand the impacts of climate change on humans, animals, and the environment. For example, in the earlier 
grades, students can use data from firsthand investigations of the school-yard habitat to justify recommendations for design improvements to 
the school-yard habitat for plants, animals, and humans. In the middle grades, students use resources from New Jersey Department of 
Environmental Protection, the National Oceanic and Atmospheric Administration (NOAA), and National Aeronautics and Space Administration 
(NASA), to inform their actions as they engage in designing, testing, and modifying an engineered solution to mitigate the impact of climate 
change on their community. In high school, students can construct models they develop of a proposed solution to mitigate the negative health 
effects of unusually high summer temperatures resulting from heat islands in cities across the globe and share in the appropriate setting. 

  

Unit I: Biological Molecules (13 Weeks) 

Core Ideas LS1.A: Structure and Function: Systems of specialized cells within organisms help them perform the essential function of life (HS-LS1-1). 
  
LS1.C: Organization for Matter and Energy Flow in Organisms: The sugar molecules thus formed contain carbon, hydrogen, and oxygen: their hydrocarbon 
backbones are used to make amino acids and other carbon-based molecules that can be assembled into larger molecules (such as proteins or DNA), used 
for example to form new cells (HS-LS1-6).  
  
PS1.B: Chemical Reaction: Chemical process, their rates, and whether energy is stored or released can be understood in terms of the collisions of 
molecules and the rearrangements of atoms into new molecules, with consequent changes in the sum of all bond energies in the set of molecules that are 
matched by changes in kinetic energy (HS-PS1-4, HS-PS1-5). The Fact that atoms are conserved, together with knowledge of the chemical properties of 
the elements involved, can be used to describe, and predict chemical reactions (HS-PS1-2, HS-PS1-7). 
 
ESS2.C: The Roles of Water in Earth’s Surface Processes: The abundance of liquid water on Earth’s surface and its unique combination of physical and 
chemical properties are central to the planet’s dynamics. These properties include water’s exceptional capacity to absorb, store, and release large 
amounts of energy, transmit sunlight, expand upon freezing, dissolve, and transport materials, and lower the viscosities and melting points of rocks (HS-
ESS2-5). 
 

Essential Questions  • What is the relationship between the structure and function of each type of biomolecule?  

• How do proteins function as enzymes?  

• How can models be used to simulate interactions between molecules of life? 

• How are advances in science and technology interrelated?  
 

Enduring 

Understanding   

Atoms are bonded together in molecules that undergo chemical reactions to form life on Earth. Life’s molecular diversity is based on the properties of 

macromolecules. 

Practice  Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing models to predict and show relationships among 

variables between systems and their components in the natural and designed worlds.  

Develop and use a model based on evidence to illustrate the relationships between systems or between components of a system. (HS-LS1-2)  



   
 

   
 

Use a model based on evidence to illustrate the relationships between systems or between components of a system. (HS-LS1-4), (HS-LS1-5), (HS-LS1-7). 

Plan and investigate individually and collaboratively to produce data to serve as the basis for evidence, and in the design: decide on types, how much, and 

accuracy of data needed to produce reliable measurements and consider limitations on the precision of the data (e.g., number of trials, cost, risk, time), 

and refine the design accordingly (HS-ESS2-5). 

Performance 

Expectations   

Students will be able to:  

Apply scientific principles and evidence to provide an explanation about the effects of changing the temperature or concentration of the reacting particles 

on the rate at which a reaction occurs. 

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. 

Use mathematical representations to support the claim that atoms, and therefore mass, are conserved during a chemical reaction. 

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

HS-PS1-5 
HS-LS1-6 
HS- PS1-7 
HS-ESS2-5 

LS1.C 
LS1.A 

 
 

 

Students will be able to:  

• Explain why carbon is the chemical 
basis of life on earth due to its 
ability to readily form 4 covalent 
bonds with a wide variety of atoms. 

• Understand that biomolecules 
consist of monomer building blocks 
that can be easily assembled into 
polymers with various functions 
depending upon the addition of a 
specific side group. 

• Explain how enzymes are essential 
components of all metabolic 
pathways. 

 

Guided Readings – students read specific sections 
of the textbook (see Chapters under 
Resources/Materials) or scientific articles and 1) 
take notes for understanding or 2) answer 
questions directly related to the information in the 
textbook or apply it to an activity or lab 
Quizzes – about 2 per unit on smaller chunks of 
material (3-4 per marking period) 

• Major concepts of structure and 
function of carbons, lipids, and proteins 

• Identification of dehydration synthesis 
and hydrolysis equations 

• Usually, multiple choice but Honors kids 
may have fill in the blanks for vocab 
section 

Tests – at least 1 per unit (2-3 per marking period) 

• Tests major and minor details covered 
within unit 

• Always include a variety of multiple 
choice, fill in the blank (honors), short 
answer, matching, diagraming, diagram 
identification/analysis, essay 

Investigative Labs / Activities: 

• See links to specific labs, analysis 
questions and rubric in suggested 
tasks/activities 

• Properties of Water 

• Nutrient testing 

• Calories 

• Peroxidase  

Campbell Biology Concepts and Connections- 
tenth edition-Taylor, Simon, Dickey, Hogan 
  
Chapter 2 and 3 
 



   
 

   
 

• Rate of Enzyme Activity 
Model building – see specific listed under 
suggested activities 

• Complex Organic Molecules (carbs, 
lipids, proteins, dehydration synthesis)  

Online activities/simulations and web quests  
 
Labs including but limited to: 

• Water Lab   Properties of Water.docx 

• https://learn-biology.com/water-
polarity-and-hydrogen-bonds/ 

• Carbon Building   Activity - Building 
Carbon Compounds.doc 

• Functional Groups   Functional Group 
identification.docx 

• https://courses.lumenlearning.com/wm-
biology1/chapter/functional-groups-2/ 

• https://learn-biology.com/ap-
biology/carbon-and-functional-
groups/functional-groups/ 

• Carbohydrate building  Carbohydrate 
building lab.docx 

• https://learn-biology.com/ap-
biology/module-6-menu-
biochemistry/biochemistry-2-
carbohydrates-ap-bio-interactive-
tutorial/ 

• https://riverdell-
my.sharepoint.com/:b:/g/personal/chiar
a_brandoni_riverdell_org/Ebw3CgwulO
NOrv65dhlZjdEBsMGVfBs-
ThOebkeWo8EahQ?e=oxXoAV 

• Lipid building.doc 

• https://learn-biology.com/hsbio/the-
molecules-of-life-hs-level-main-
menu/lipids-hs-tutorial/ 

• Protein Building Modeling_Proteins.pdf 

• Pennyase  Pennyase Activity.docx 

• Nutrient Testing  Lab Nutrient Testing 
11.docx 

• Calories   https://riverdell-
my.sharepoint.com/:b:/g/personal/chiar
a_brandoni_riverdell_org/EejwSurIZqpIp
q_PKmNzcTABn2cDpfSVW92AshWbkcRy
Lw?e=s7gykj 

 

Key Vocabulary Water, Carbon, Carbohydrates, Lipids, Dehydration synthesis, Hydrolysis, Covalent bond, Polar, Monosaccharides, Disaccharides, Polysaccharides, 
Hydrophilic, Hydrophobic, Glycerol, Fatty acids, Saturated / Unsaturated, Phospholipids, Steroids, Cholesterol, Amino Acids, Proteins, Denaturation,  

https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/ERoby0wXPX1Blt388r2aOH0BSyUqcDpnoOutDNHNxq0hIA?e=imRoJa
https://learn-biology.com/water-polarity-and-hydrogen-bonds/
https://learn-biology.com/water-polarity-and-hydrogen-bonds/
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EfcwNvMCfDdLr5hV5BEFlcEBSP8BVKeDTHE6FwyTtxUaGg?e=Ge87Vu
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EfcwNvMCfDdLr5hV5BEFlcEBSP8BVKeDTHE6FwyTtxUaGg?e=Ge87Vu
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/ETfblDuj26lLmnJE3DUzMkoBPuivm8GaLp7yZjkAJUGMmw?e=BU6l3G
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/ETfblDuj26lLmnJE3DUzMkoBPuivm8GaLp7yZjkAJUGMmw?e=BU6l3G
https://courses.lumenlearning.com/wm-biology1/chapter/functional-groups-2/
https://courses.lumenlearning.com/wm-biology1/chapter/functional-groups-2/
https://learn-biology.com/ap-biology/carbon-and-functional-groups/functional-groups/
https://learn-biology.com/ap-biology/carbon-and-functional-groups/functional-groups/
https://learn-biology.com/ap-biology/carbon-and-functional-groups/functional-groups/
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EbbUup6KdzNAlgXLiWQ0s3MBFOfGsfzSFEYNqeO_r2lYVg?e=DpY9KL
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EbbUup6KdzNAlgXLiWQ0s3MBFOfGsfzSFEYNqeO_r2lYVg?e=DpY9KL
https://learn-biology.com/ap-biology/module-6-menu-biochemistry/biochemistry-2-carbohydrates-ap-bio-interactive-tutorial/
https://learn-biology.com/ap-biology/module-6-menu-biochemistry/biochemistry-2-carbohydrates-ap-bio-interactive-tutorial/
https://learn-biology.com/ap-biology/module-6-menu-biochemistry/biochemistry-2-carbohydrates-ap-bio-interactive-tutorial/
https://learn-biology.com/ap-biology/module-6-menu-biochemistry/biochemistry-2-carbohydrates-ap-bio-interactive-tutorial/
https://learn-biology.com/ap-biology/module-6-menu-biochemistry/biochemistry-2-carbohydrates-ap-bio-interactive-tutorial/
https://riverdell-my.sharepoint.com/:b:/g/personal/chiara_brandoni_riverdell_org/Ebw3CgwulONOrv65dhlZjdEBsMGVfBs-ThOebkeWo8EahQ?e=oxXoAV
https://riverdell-my.sharepoint.com/:b:/g/personal/chiara_brandoni_riverdell_org/Ebw3CgwulONOrv65dhlZjdEBsMGVfBs-ThOebkeWo8EahQ?e=oxXoAV
https://riverdell-my.sharepoint.com/:b:/g/personal/chiara_brandoni_riverdell_org/Ebw3CgwulONOrv65dhlZjdEBsMGVfBs-ThOebkeWo8EahQ?e=oxXoAV
https://riverdell-my.sharepoint.com/:b:/g/personal/chiara_brandoni_riverdell_org/Ebw3CgwulONOrv65dhlZjdEBsMGVfBs-ThOebkeWo8EahQ?e=oxXoAV
https://riverdell-my.sharepoint.com/:b:/g/personal/chiara_brandoni_riverdell_org/Ebw3CgwulONOrv65dhlZjdEBsMGVfBs-ThOebkeWo8EahQ?e=oxXoAV
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EfiMxvTJVK5Gl6w8l4enY4kBuj5iGJXRn2PEZIdYfI58HQ?e=EvucpU
https://learn-biology.com/hsbio/the-molecules-of-life-hs-level-main-menu/lipids-hs-tutorial/
https://learn-biology.com/hsbio/the-molecules-of-life-hs-level-main-menu/lipids-hs-tutorial/
https://learn-biology.com/hsbio/the-molecules-of-life-hs-level-main-menu/lipids-hs-tutorial/
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/Biomolecules/Proteins%20labs/Modeling_Proteins.pdf
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EVt-C_qGSWVHinryY23zk6IBuSwXN0fhc1GOtN_5dpNYOQ?e=v1KfuP
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EWY8Ak-0Mi1EjGj-FA_PGUkB4LfIG0eFMjty-EN3dyzpFA?e=73PrG8
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EWY8Ak-0Mi1EjGj-FA_PGUkB4LfIG0eFMjty-EN3dyzpFA?e=73PrG8
https://riverdell-my.sharepoint.com/:b:/g/personal/chiara_brandoni_riverdell_org/EejwSurIZqpIpq_PKmNzcTABn2cDpfSVW92AshWbkcRyLw?e=s7gykj
https://riverdell-my.sharepoint.com/:b:/g/personal/chiara_brandoni_riverdell_org/EejwSurIZqpIpq_PKmNzcTABn2cDpfSVW92AshWbkcRyLw?e=s7gykj
https://riverdell-my.sharepoint.com/:b:/g/personal/chiara_brandoni_riverdell_org/EejwSurIZqpIpq_PKmNzcTABn2cDpfSVW92AshWbkcRyLw?e=s7gykj
https://riverdell-my.sharepoint.com/:b:/g/personal/chiara_brandoni_riverdell_org/EejwSurIZqpIpq_PKmNzcTABn2cDpfSVW92AshWbkcRyLw?e=s7gykj
https://riverdell-my.sharepoint.com/:b:/g/personal/chiara_brandoni_riverdell_org/EejwSurIZqpIpq_PKmNzcTABn2cDpfSVW92AshWbkcRyLw?e=s7gykj


   
 

   
 

Peptide bond, Polypeptide, Enzymes, Substrates / Products, pH scale 

Evidence of Learning  

 

See specific links to the following under suggested tasks / activities 
Reading Comprehension 
Quizzes 

• Biomolecules in food  
Labs (please see links above) 
Tests 

• Biomolecules 
Projects 
 

Interdisciplinary 

Connections  

MP.4 Model with mathematics. (HS-LS1-4) • HSF-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple 
cases and using technology for more complicated cases. (HS-LS1-4) • HSF-BF.A.1 Write a function that describes a relationship between two quantities. 
(HS-LS1-4)  
RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to 
any gaps or inconsistencies in the account.  
RST.11-12.2 Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by 
paraphrasing them in simpler but still accurate terms.  
RST.11-12.3 Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze 
the specific results based on explanations in the text.  
RST.11-12.4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or 
technical context relevant to grades 11-12 texts and topics.  
RST.11-12.5 Analyze how the text structures information or ideas into categories or hierarchies, demonstrating understanding of information or ideas.  
RST.11-12.6 Analyze the author's purpose in providing an explanation, describing a procedure, or discussing an experiment in a text, identifying important 
issues that remain unresolved.  
RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in 
order to address a question or solve a problem.  
RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or 
challenging conclusions with other sources of information.  
RST.11-12.9 Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, 
phenomenon, or concept, resolving conflicting information when possible.  
 

Diversity, Equity, & 

Inclusion 

 Journal of Chemical Education 
 
African Americans  
Holocausts and Genocides   
Political, economic, and social contributions of persons with disabilities and lesbian, gay, bisexual, and transgender people 

https://forms.office.com/Pages/ResponsePage.aspx?id=62sJrmhT6UyYRiiw4ey8xLAC2ROe4SRIrVT47AVLeTBUOEpWUDVGM1gwRDE2OFExV1dWSVBFVFZHSy4u
https://forms.office.com/Pages/ResponsePage.aspx?id=62sJrmhT6UyYRiiw4ey8xLAC2ROe4SRIrVT47AVLeTBUNUc4MFdaM1Q5SjY4QVhNQk0zNVFSWFdLWi4u
https://pubs.acs.org/doi/pdf/10.1021/acs.jchemed.1c00382


   
 

   
 

 

Career Readiness, Life 

Literacies, and Key Skills  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas. 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice. 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving. 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design. 

Computer Science & 
Design Thinking 

 

8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of real-world phenomena. 

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.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. 

8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, and constraints (e.g., 

safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, maintenance and repair, ergonomics). 

8.2.12.ED.6: Analyze the effects of changing resources when designing a specific product or system (e.g., materials, energy, tools, capital, labor). 

Social Emotional 

Learning  

SELF-AWARENESS: Reflection questions, self-assessments 
SELF-MANAGEMENT: Week at a glance and discussion about upcoming lessons at the start of the week; daily agenda 
SOCIAL AWARENESS: Sharing different perspectives and collaboration in POGIL lessons and lab work 
RELATIONSHIP SKILLS: Collaborative learning, peer teaching, labs in pairs/small groups 

Differentiation  

Resources/Materials ELL Special Education  At Risk  Enrichment  



   
 

   
 

  (English Language 

Learners) 

• Reading resources will be 
provided to 
accommodate different 
reading levels. 

• Learning modules will 
contain learning 
resources, including but 
not limited to OneNote, 
videos, primary sources, 
PowerPoint, Movie 
Maker, and so on 

• Provide translated notes 
and key vocabulary terms 

• Provide images of key 
vocabulary terms and 
concepts 

• Word banks  

• Bilingual dictionaries 

• Assistive translator 
technology  

• Sentence frames 

• Simplified notes 

• Reduced homework 

• Simplified word problems 

• Graphic organizers 

• Matched sentences or 
procedures with pictures 

• Alternative presentation 
options 

• 1-2 sentence short 
responses 

• Shortened written 
assignments  

• Modified tests 

• Provide notes when 
student requests 

• Reduce project workload 

• Short summaries 

• Reading resources will be 
provided to 
accommodate different 
reading levels. 

• Learning modules will 

contain learning 

resources, including but 

not limited to OneNote, 

videos, primary sources, 

PowerPoint, Movie 

Maker, and so on 

• Display reminders 

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

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

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

• Flash cards 

• Teacher notes  

• Graphic organizer 

• Clear parameters and 
student workspace 

• Timer to monitor task 
and duration 

• Study guides  

• Guided notes 

• Choices for alternative 
assignments 

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

• Students are allowed 
time and a half on 
assessments 

• Reading resources will 
be provided to 
accommodate 
different reading 
levels. 

• Learning modules will 
contain learning 
resources, including 
but not limited to 
OneNote, videos, 
primary sources, 
PowerPoint, Movie 
Maker, and so on 

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

• Students are allowed 
time and a half on 
assessments 

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

• Scaffolding 
assignments  

• Chunking of materials  

• Allow for errors 

• Pre-teach materials  

• Supply teacher demo 

• Rephrase of questions 
and directions  

• Visual cues or signs  

• Small group assistance 
or collaboration  

• Partner or group work 
on skill development  

• Assistance with 
instructional videos or 
curated videos online  

• Guide with options for 
student goal setting  

• Labs - Potato Peroxidase 

• Higher expectations in 
writing conclusions 

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

• Inquiry-lead discussions 
and activities 

• More complex tasks and 
projects 

• Higher level questioning 
and techniques  

• Student demoing and 
explanation  

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

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

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

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

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

 



   
 

   
 

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

• Visual cues or signs 

• Rephrase of questions 
and directions 

• Partner or group work on 
skill development  

• Assistance with 

instructional videos or 

curated videos online 

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

 

  
  

Unit II: Cell Transport (5 Weeks) 

Core Ideas LS1.A: Structure and Function: Multicellular organisms have a hierarchical structural organization, in which any one system is made up of numerous parts 
and is itself a component of the next level (HS-LS1-2).  
   
LS1.A: Structure and Function: All living things are made up of cells, which is the smallest unit that can be said to be alive. An organism may consist of one 
single cell (unicellular) or many different numbers and types of cells (multicellular) (MS-LS1-1). Within cells, special structures are responsible for 
functions, and the cell membrane forms the boundary that controls what enters and leaves the cell (MS-LS1-2). Multicellular organisms have hierarchical 
structural organization, in which any one system is made up of numerous parts and is itself a component of the next level (HS-LS2-2). Feedback 
mechanisms maintain a living system’s internal conditions within certain limits and mediate behaviors, allowing it to remain alive and functional even as 
external conditions change within some range. Feedback mechanisms can encourage or discourage what is going on inside living systems (HS-LS1-3).    
 

Essential Questions  • How does the structure of the plasma membrane allow it to function in regulating what passes into and out of the cell in response to changes 
internally and externally?    

• What processes enable molecules to pass through the plasma membrane?   

• Why is transport an essential characteristic of living things?   

• How can models be used to simulate systems and interactions?  

• How does energy and matter flow into, out of, and within a system?  

• Why do some things change or remain stable?  
 

Enduring 

Understanding   

A cell membrane structure enables living things to regulate the transport of molecules to achieve the homeostatic state.   
 

Practice  • Developing and Using Models: Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing models to 
predict and show relationships among variables between systems and their components in the natural and designed worlds. Develop and use a 
model based on evidence to illustrate the relationships between systems or between components of a system (HS-LS1-2). Use a model based 
on evidence to illustrate the relationships between systems or between components of a system. 

• Planning and Carrying Out: Investigations Planning and carrying out in 9–12 builds on K–8 experiences and progresses to include investigations 
that provide evidence for and test conceptual, mathematical, physical, and empirical models. Plan and conduct an investigation individually and 
collaboratively to produce data to serve as the basis for evidence, and in the design: decide on types, how much, and accuracy of data needed 
to produce reliable measurements and consider limitations on the precision of the data (e.g., number of trials, cost, risk, time), and refine the 
design accordingly (HS-LS1-3).  



   
 

   
 

 

Performance 

Expectations   

Students will be able to:  

• Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions within multicellular 

organisms. 

• Plan and conduct an investigation to provide evidence that those feedback mechanisms maintain homeostasis.  

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

HS-LS1-2 
HS-LS1-3 
HS-LS1.A 

 

Students will be able to: 

• Describe how the phospholipid 
bilayer blocks almost all substances 
from passing 

• how the proteins embedded in this 
bilayer allow specific molecules to 
pass   

• Compare and contrast the passive 
and active transport processes 

• Explain the passive transport   

• processes of diffusion, ion channels, 
and facilitated diffusion with the 
active transport processes of 
pumps, co-transport, and bulk   

• Provide examples of how regulating 
what enters and exits a cell 
maintains homeostasis and thereby 
is essential in all living things 

 

Guided Readings – students read specific sections 
of the textbook (see Chapters under 
Resources/Materials) or scientific articles and 1) 
take notes for understanding or 2) answer 
questions directly related to the information in the 
textbook or apply it to an activity or lab  
  
Quizzes – about 2 per unit on smaller chunks of 
material (3-4 per marking period)  

• Major concepts of structure and 
function of the cell membrane  

• Differences and similarities between 
passive and active transport  

• Usually, multiple choice but Honors kids 
may have fill in the blanks for vocab 
section  

 
Tests – at least 1 per unit (2-3 per marking period)  

• Tests major and minor details 
covered within unit  

• Always include a variety of 
multiple choice, fill in the blank 
(honors), short answer, matching, 
diagraming, diagram 
identification/analysis, essay  

  
Investigative Labs / Activities:  

• See links to specific labs, analysis 
questions and rubric in suggested 
tasks/activities  

• Bubble Lab – Cell membrane 
structure/function  

• Diffusion lab using a zip lock bag  

• Osmosis in Potatoes  

• Plasmolysis in Elodea or Red Onion 
Cells  

 
Labs including but limited to:  

Campbell Biology Concepts and Connections- 
tenth edition-Taylor, Simon, Dickey, Hogan  
   
Chapter 5 Membrane and Structure Function  
   
• New York Times articles - aquaporins  
  
On-line resources including but not limited to:  
Science Music Video Subscription  
Kahn Academy  
Crash Course  
Bozeman Videos  
HHMI Resources  
NobelPrize.org  
  
• www.sascurriculumpathways.com  
 

http://www.sascurriculumpathways.com/


   
 

   
 

• Build a 
membrane BuildAMembrane.pdf  

• Cell membrane project analysis Q.docx  

• Diagram identification   

• Diffusion lab Glencoe diffusion virtual 
lab.pdf  

• Rates of Diffusion  

• https://www.visionlearning.com/en/libr
ary/Chemistry/1/Diffusion-I/216  

• Osmosis in Potato OSMOSIS IN 
POTATOS.docx  

• Osmosis and tonicity  
o file:///C:/Users/branc/OneDri

ve%20-
%20River%20Dell%20Regiona
l%20Schools/2018/Membran
e%20and%20transport/Trans
port/Osmosis%20%20Tonicit
y%20Worksheet.pdf  

   

Key Vocabulary Cell Membrane, Phospholipid Bilayer, Channel Proteins, Diffusion, Osmosis, Passive Transport, Active Transport, Semi-permeable, Concentration Gradient, 
Isotonic, Hypertonic, Hypotonic, Facilitated Diffusion, Exocytosis, Endocytosis, Pinocytosis, Phagocytosis, Receptor Mediated, Ion channels / Ion Pumps, 
Enzymes   
 

Evidence of Learning  

 

See specific links to the following under suggested tasks / activities 
Reading Comprehension 
Quizzes 

• Osmosis 
Labs 
Tests 

• Transport 
Projects 
 

Interdisciplinary 

Connections  

RST.11-12.2 Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by 
paraphrasing them in simpler but still accurate terms.   
RST.11-12.3 Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; 
analyze the specific results based on explanations in the text.   
RST.11-12.6 Analyze the author's purpose in providing an explanation, describing a procedure, or discussing an experiment in a text, identifying 
important issues that remain unresolved.   
RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) 
in order to address a question or solve a problem.   
RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or   
challenging conclusions with other sources of information.   
RST.11-12.9 Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, 
phenomenon, or concept, resolving conflicting information when possible.   
  

file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/BIO%202017/Transport/Cell%20membrane/BuildAMembrane.pdf
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EQpmnOb7H-VDgY5D-QPFsg0BIMmkklzU71PI4xTEzJP6Gw?e=RaSfKQ
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/BIO%202017/Transport/Cell%20membrane/Glencoe%20diffusion%20virtual%20lab.pdf
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/BIO%202017/Transport/Cell%20membrane/Glencoe%20diffusion%20virtual%20lab.pdf
https://www.visionlearning.com/en/library/Chemistry/1/Diffusion-I/216
https://www.visionlearning.com/en/library/Chemistry/1/Diffusion-I/216
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/Ed-PNyxYt8xIiX4uqaeMrOUBH7yV3n-iIXw9uhhb7zB3LQ?e=6bTnT8
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/Ed-PNyxYt8xIiX4uqaeMrOUBH7yV3n-iIXw9uhhb7zB3LQ?e=6bTnT8
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/2018/Membrane%20and%20transport/Transport/Osmosis%20%20Tonicity%20Worksheet.pdf
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/2018/Membrane%20and%20transport/Transport/Osmosis%20%20Tonicity%20Worksheet.pdf
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/2018/Membrane%20and%20transport/Transport/Osmosis%20%20Tonicity%20Worksheet.pdf
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/2018/Membrane%20and%20transport/Transport/Osmosis%20%20Tonicity%20Worksheet.pdf
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/2018/Membrane%20and%20transport/Transport/Osmosis%20%20Tonicity%20Worksheet.pdf
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/2018/Membrane%20and%20transport/Transport/Osmosis%20%20Tonicity%20Worksheet.pdf
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/2018/Membrane%20and%20transport/Transport/Osmosis%20%20Tonicity%20Worksheet.pdf
https://forms.office.com/Pages/ResponsePage.aspx?id=62sJrmhT6UyYRiiw4ey8xLAC2ROe4SRIrVT47AVLeTBUMkVWVDJISTlXRVdKV0NaMVhSUFRZNjRTSi4u
https://forms.office.com/Pages/ResponsePage.aspx?id=62sJrmhT6UyYRiiw4ey8xLAC2ROe4SRIrVT47AVLeTBUQURDUzNLU0s0TzNLOEpJQjgzTEQ1QUNCUy4u


   
 

   
 

Diversity, Equity, & 

Inclusion 

Journal of Chemical Education  
African Americans   
Holocausts and Genocides    
Political, economic, and social contributions of persons with disabilities and lesbian, gay, bisexual, and transgender people  

  

Career Readiness, Life 

Literacies, and Key 

Skills  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas. 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice. 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving. 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design 

Computer Science & 

Design Thinking 

8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of real-world phenomena. 

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.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. 

8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, and constraints (e.g., 

safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, maintenance and repair, ergonomics). 

8.2.12.ED.6: Analyze the effects of changing resources when designing a specific product or system (e.g., materials, energy, tools, capital, labor). 

https://pubs.acs.org/doi/pdf/10.1021/acs.jchemed.1c00382


   
 

   
 

Social Emotional 

Learning  

SELF-AWARENESS: Reflection questions, self-assessments 
SELF-MANAGEMENT: Week at a glance and discussion about upcoming lessons at the start of the week; daily agenda 
SOCIAL AWARENESS: Sharing different perspectives and collaboration in POGIL lessons and lab work 
RELATIONSHIP SKILLS: Collaborative learning, peer teaching, labs in pairs/small groups 

Differentiation  

Resources/Materials 

  

ELL 

(English Language 

Learners) 

Special Education  At Risk  Enrichment  

• Reading resources will be 
provided to 
accommodate different 
reading levels. 

• Learning modules will 
contain learning 
resources, including but 
not limited to OneNote, 
videos, primary sources, 
PowerPoint, Movie 
Maker, and so on 

• Provide translated notes 
and key vocabulary terms 

• Provide images of key 
vocabulary terms and 
concepts 

• Word banks  

• Bilingual dictionaries 

• Assistive translator 
technology  

• Sentence frames 

• Simplified notes 

• Reduced homework 

• Simplified word problems 

• Graphic organizers 

• Matched sentences or 
procedures with pictures 

• Alternative presentation 
options 

• 1-2 sentence short 
responses 

• Shortened written 
assignments  

• Modified tests 

• Reading resources will be 
provided to 
accommodate different 
reading levels. 

• Learning modules will 

contain learning 

resources, including but 

not limited to OneNote, 

videos, primary sources, 

PowerPoint, Movie 

Maker, and so on 

• Display reminders 

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

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

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

• Flash cards 

• Teacher notes  

• Graphic organizer 

• Clear parameters and 
student workspace 

• Timer to monitor task 
and duration 

• Study guides  

• Guided notes 

• Choices for alternative 
assignments 

• Reading resources will 
be provided to 
accommodate 
different reading 
levels. 

• Learning modules will 
contain learning 
resources, including 
but not limited to 
OneNote, videos, 
primary sources, 
PowerPoint, Movie 
Maker, and so on 

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

• Students are allowed 
time and a half on 
assessments 

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

• Scaffolding 
assignments  

• Chunking of materials  

• Allow for errors 

• Pre-teach materials  

• Supply teacher demo 

• Rephrase of questions 
and directions  

• Visual cues or signs  

• Labs - Potato Peroxidase 

• Higher expectations in 
writing conclusions 

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

• Inquiry leads discussions 
and activities 

• More complex tasks and 
projects 

• Higher level questioning 
and techniques  

• Student demoing and 
explanation  

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

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

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

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



   
 

   
 

• Provide notes when 
student requests 

• Reduce project workload 

• Short summaries 

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

• Students are allowed 
time and a half on 
assessments 

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

• Visual cues or signs 

• Rephrase of questions 
and directions 

• Partner or group work on 
skill development  

• Assistance with 

instructional videos or 

curated videos online 

• Small group assistance 
or collaboration  

• Partner or group work 
on skill development  

• Assistance with 
instructional videos or 
curated videos online  

• Guide with options for 
student goal setting  

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

 

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

 

 

Unit III: Cell Cycle, DNA, Mitosis (5 Weeks) 

Disciplinary Core Ideas LS1.A: Structure and Functional: All cells contain genetic information in the form of DNA molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which carry out most of the work of cells (HS-LS3-1). 
  
LS3.A: Inheritance of Traits: Each chromosome consists of a single very long DNA molecule, and each gene on the chromosome is a particular segment of 
that DNA. The instructions for forming species’ characteristics are carried in DNA. All cells in an organism have the same genetic content, but the genes 
used (expressed) by the cell may be regulated in different ways. Not all   DNA codes for a protein; some segments of DNA are involved in regulatory or 
structural functions, and some have no as-yet known function (HS-LS3-1).  
 

Essential Questions  • How and why do cells replicate?   

• How is the structure of DNA related to its function?   

• What is the relationship between DNA and cell division?   

• What is cancer and how is it related to the cell cycle?   

• How can models be used to simulate systems and interactions   
 

Enduring 

Understanding   

Cell division is a complex, carefully regulated process. Cancer is the result of unregulated cell division.    
 

Practice  • Asking Questions and Defining: Problems Asking questions and defining problems in 9–12 builds on K–8 experiences and progresses to 
formulating, refining, and evaluating empirically testable questions and design problems using models and simulations. Ask questions that arise 
from examining models or a theory to clarify relationships (HS-LS3-1).  

• Engaging in Argument from Evidence: Engaging in argument from evidence in 9–12 builds on K–8 experiences and progresses to using 
appropriate and sufficient evidence and 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. Make and defend a claim based on evidence about 
the natural world that reflects scientific knowledge, and student-generated evidence (HS-LS3-2).  

 

Performance 

Expectations   

Students will be able to:  

• 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. 

• Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions for characteristic traits passed from 

parents to offspring. 

• Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions for characteristic traits passed from 

parents to offspring.    

• 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. 
 

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

HS-LS3-1 
HS-LS3-2 

LS1.A 
 

Students will be able to: 

• Explain the importance of the cell 
cycle and chromosomes for 
maintenance, growth, repair, and 
reproduction   

• Describe the structure of a 
chromosome and how chromosome 
number is maintained and/or differs 
between haploid and diploid cells in 
cell division   

• Explain the history of the discovery 
of DNA as genetic material   

• Describe how DNA replicates and 
explain the importance of 
mutations   

• Explain how cells produce new cells 
through the process of cell division 
or mitosis   

• Explain the relationship between 
the cell cycle and cancer   

• Discuss the role of proto-oncogenes 
and oncogenes in cancer   

• Plan and conduct an investigation 
individually and collaboratively to 
produce data and serve as the basis 
for evidence   

• Construct an explanation based on 
valid and reliable evidence obtained 
from a variety of resources   

• Make and defend a claim based on 
evidence about the natural world 

Guided Readings – students read specific sections 
of the textbook (see Chapters under 
Resources/Materials) or scientific articles and 1) 
take notes for understanding or 2) answer 
questions directly related to the information in the 
textbook or apply it to an activity or lab  
  
Quizzes – about 2 per unit on smaller chunks of 
material (3-4 per marking period)  

• Major concepts of cell size and 
SA:V ratios, stages of the cell cycle, 
stages of Mitosis and Cytokinesis  

• Regulation of the cell cycle and 
cancer  

• Usually, multiple choice but 
Honors kids may have fill in the 
blanks for vocab section  

  
Tests – at least 1 per unit (2-3 per marking period)  

• Tests major and minor details 
covered within unit  

• Always include a variety of 
multiple choice, fill in the blank 
(honors), short answer, matching, 
diagraming, diagram 
identification/analysis, essay  

  
Investigative Labs / Activities:  

• See links to specific labs, analysis 
questions and rubric in suggested 
tasks/activities  

• Cell Size  

Campbell Biology Concepts and Connections- 
tenth edition-Taylor, Simon, Dickey, Hogan  
   
Campbell Biology Concepts and Connections- 
tenth edition-Taylor, Simon, Dickey, Hogan  
   
Chapter 10 – Structure of DNA  
Chapter 8 – Cell Cycle and Mitosis     
  
• Videos on mitosis, diffusion, osmosis, 

mutations  
• New York Times articles - aquaporins  
• On-line resources   
  
Science Music Video Subscription  
Kahn Academy  
Crash Course  
Bozeman Videos  
HHMI Resources  
NobelPrize.org  
  
 



   
 

   
 

that reflects scientific knowledge 
and student-generated evidence   

• communicate scientific information 
in multiple formats  

 

• DNA Modeling  

• Gel Electrophoresis  

• Planaria  

• Onion Root Tip  

• Hydra  

• Modeling-DNA structure and 
function, mitosis   

• Lecture   
• PowerPoint notes   
• DNA extraction  

o DNA Extraction 
Activity.docx  

• Video clips   
• On-line activities/ simulations-

Onion Root Tip   
o Mitosis Wet Lab Onion 

Root tip.pdf  
• Web quest   
• Labs- Asexual Reproduction-

Planaria experiment  
o lab-planaria Designing 

Your Own Planaria 
Regeneration-
Experiment.doc  

o PD Planaria 
regeneration 
experiment .docx   

• SA/V ratio and agar cubes   
• Cell cycle and Cancer  Cell Cycle -

Interactive Student.pdf  
• Guided Reading 

 

Key Vocabulary Bacteriophage, DNA, Sugar-Phosphate backbone, Nucleotides, Adenine, Guanine, Cytosine, Thymine, Double Helix, Purines and Pyrimidines, Hydrogen 
Bond, DNA Replication, DNA Polymerase, DNA Helicase, SSB’s, Ligase, Lagging Strand, Leading Strand, 3 Prime and 5 Prime, Genes  
Chromosomes, Centromere, Histones, Complimentary Base Pairs, Watson and Crick, Franklin and Wilkins, Chargaff, Replication Fork, Parental and 
Daughter Strands, Spindle, Interphase, Prophase, Metaphase, Anaphase, Telophase, Cytokinesis, Chromatin and Chromatids, Centrosomes, Eukaryotic vs 
Prokaryotic, Binary Fission, Budding, Planaria and Hydra, Asexual and Sexual Reproduction, Clone, Nuclear Membrane, Sister Chromatids, Cell Cycle  
Kinases CK1, G1, G2, and S phases, Tumor Suppressor Genes, Apoptosis, Cancer  
 

Evidence of Learning  

 

Reading Comprehension 
Quizzes 

• DNA Structure & Replication 
Labs 
Tests 

• Bio Cell Cycle and Mitosis 
Projects 
 

https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EfPR0g7NyDtLja3S0ykFdMMB9R_lbPtwPCLsoo5Gn742_Q?e=3Fv1L9
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EfPR0g7NyDtLja3S0ykFdMMB9R_lbPtwPCLsoo5Gn742_Q?e=3Fv1L9
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/Desktop/Mitosis%20Wet%20Lab%20Onion%20%20Root%20tip.pdf
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/Desktop/Mitosis%20Wet%20Lab%20Onion%20%20Root%20tip.pdf
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EXqyRa0dhCtFnm6WqGdxXFUB3uuH8d0BcwzH0ZeM8tRzDg?e=ouI4fZ
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EXqyRa0dhCtFnm6WqGdxXFUB3uuH8d0BcwzH0ZeM8tRzDg?e=ouI4fZ
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EXqyRa0dhCtFnm6WqGdxXFUB3uuH8d0BcwzH0ZeM8tRzDg?e=ouI4fZ
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EXqyRa0dhCtFnm6WqGdxXFUB3uuH8d0BcwzH0ZeM8tRzDg?e=ouI4fZ
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EedLf-3EMVZFq-_npOLgKwwBiM2Xy01tHj_wh_O6-bUSrw?e=XWkNrQ
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EedLf-3EMVZFq-_npOLgKwwBiM2Xy01tHj_wh_O6-bUSrw?e=XWkNrQ
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EedLf-3EMVZFq-_npOLgKwwBiM2Xy01tHj_wh_O6-bUSrw?e=XWkNrQ
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/Desktop/Cell%20cycle/Cell%20Cycle%20-Interactive%20Student.pdf
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/Desktop/Cell%20cycle/Cell%20Cycle%20-Interactive%20Student.pdf
https://forms.office.com/Pages/ResponsePage.aspx?id=62sJrmhT6UyYRiiw4ey8xLAC2ROe4SRIrVT47AVLeTBURExPUkQyUU9CR1QyVEhGM1ROUlVEWlVLUi4u
https://forms.office.com/Pages/ResponsePage.aspx?id=62sJrmhT6UyYRiiw4ey8xLAC2ROe4SRIrVT47AVLeTBURFdUTzFQMVdOTEs2SlVURVo1UEcxNjJWNC4u


   
 

   
 

Interdisciplinary 

Connections  

RST.11-12.1 Accurately cite strong and thorough evidence from the text to support analysis of science and technical texts, attending to precise details for 
explanations or descriptions. (HS-LS3-1), (HS-LS3-2)  
RST.11-12.9 Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, 
phenomenon, or concept, resolving conflicting information when possible. (HS-LS3-1) 
WHST.9-12.1 Write arguments focused on discipline-specific content. (HS-LS3-2)   
MP.2 Reason abstractly and quantitatively. (HS-LS3-2), (HS-LS3-3)  
  

Diversity, Equity, & 

Inclusion 

Journal of Chemical Education  
  
African Americans   
Holocausts and Genocides    
Political, economic, and social contributions of persons with disabilities and lesbian, gay, bisexual, and transgender people  

  

Career Readiness, Life 

Literacies, and Key 

Skills  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas. 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice. 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving. 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design. 

Computer Science & 

Design Thinking 

8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of real-world phenomena. 

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.ED.4: Design a product or system that addresses a global problem and document decisions made based on research, constraints, trade-offs, and 

https://pubs.acs.org/doi/pdf/10.1021/acs.jchemed.1c00382


   
 

   
 

aesthetic and ethical considerations and share this information with an appropriate audience. 

8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, and constraints (e.g., 

safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, maintenance and repair, ergonomics). 

8.2.12.ED.6: Analyze the effects of changing resources when designing a specific product or system (e.g., materials, energy, tools, capital, labor). 

Social Emotional 

Learning  

 

SELF-AWARENESS: Reflection questions, self-assessments 
SELF-MANAGEMENT:  Week at a glance and discussion about upcoming lessons at the start of the week; daily agenda 
SOCIAL AWARENESS: Sharing different perspectives and collaboration in POGIL lessons and lab work 
RELATIONSHIP SKILLS: Collaborative learning, peer teaching, labs in pairs/small groups 

Differentiation  

Resources/Materials 

  

ELL 

(English Language 

Learners) 

Special Education  At Risk  Enrichment  

• Reading resources will be 
provided to 
accommodate different 
reading levels. 

• Learning modules will 
contain learning 
resources, including but 
not limited to OneNote, 
videos, primary sources, 
PowerPoint, Movie 
Maker, and so on 

• Provide translated notes 
and key vocabulary terms 

• Provide images of key 
vocabulary terms and 
concepts 

• Word banks  

• Bilingual dictionaries 

• Assistive translator 
technology  

• Sentence frames 

• Simplified notes 

• Reduced homework 

• Simplified word problems 

• Graphic organizers 

• Matched sentences or 
procedures with pictures 

• Reading resources will be 
provided to 
accommodate different 
reading levels. 

• Learning modules will 

contain learning 

resources, including but 

not limited to OneNote, 

videos, primary sources, 

PowerPoint, Movie 

Maker, and so on 

• Display reminders 

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

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

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

• Flash cards 

• Teacher notes  

• Graphic organizer 

• Clear parameters and 
student workspace 

• Reading resources will 
be provided to 
accommodate 
different reading 
levels. 

• Learning modules will 
contain learning 
resources, including 
but not limited to 
OneNote, videos, 
primary sources, 
PowerPoint, Movie 
Maker, and so on 

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

• Students are allowed 
time and a half on 
assessments 

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

• Scaffolding 
assignments  

• Chunking of materials  

• Labs - Potato Peroxidase 

• Higher expectations in 
writing conclusions 

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

• Inquiry lead discussions 
and activities 

• More complex tasks and 
projects 

• Higher level questioning 
and techniques  

• Student demoing and 
explanation  

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

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

• Use multiple approaches 
to accelerate learning 



   
 

   
 

• Alternative presentation 
options 

• 1-2 sentence short 
responses 

• Shortened written 
assignments  

• Modified tests 

• Provide notes when 
student requests 

• Reduce project workload 

• Short summaries 

• Individualized support 
based on pre-assessment 
data   

• Online activities 
completed at student’s 
pace   
 

• Timer to monitor task 
and duration 

• Study guides  

• Guided notes 

• Choices for alternative 
assignments 

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

• Students are allowed 
time and a half on 
assessments 

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

• Visual cues or signs 

• Rephrase of questions 
and directions 

• Partner or group work on 
skill development  

• Assistance with 

instructional videos or 

curated videos online 

• Individualized support 

based on pre-assessment 

data   

• Online activities 

completed at student’s 

pace   

 

• Allow for errors 

• Pre-teach materials  

• Supply teacher demo 

• Rephrase of questions 
and directions  

• Visual cues or signs  

• Small group assistance 
or collaboration  

• Partner or group work 
on skill development  

• Assistance with 
instructional videos or 
curated videos online  

• Guide with options for 
student goal setting  

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

• Individualized support 
based on pre-
assessment data   

• Online activities 
completed at student’s 
pace   

 

 

within and outside of 
the school setting.  

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

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

 

 

Unit IV: RNA/Protein Synthesis (5 Weeks) 

Core Ideas LS1.A: Structure and Functional: All cells contain genetic information in the form of DNA molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which carry out most of the work of cells (HS-LS1-1) 
 
LS4.A: Evidence of Common Ancestry and Diversity§ Genetic information provides evidence of evolution. DNA sequences vary among species, but there 
are many overlaps; in fact, the ongoing branching that produces multiple lines of descent can be inferred by comparing the DNA sequences of different 
organisms. Such information is also derivable from the similarities and differences in amino acid sequences and from anatomical and embryological 
evidence (HS-LS4-1).  
 
LS4.C: Adaptation & Evolution is a consequence of the interaction of four factors: (1) the potential for a species to increase in number and the genetic 
variation of individuals in a species due to mutation and sexual reproduction (HS-LS4-2).  



   
 

   
 

 

Essential Questions  • How does DNA provide the basis for amino acid sequence?   

• What roles do DNA and RNA play in protein synthesis?   

• How is gene expression controlled in eukaryotes and prokaryotes?   
 

Enduring 

Understanding   

The copying of the genetic code from DNA to RNA is transcription. RNA provides the blueprint for specific amino acid sequences that make up proteins.  If 
there are changes it can result in mutations which have varying degrees of consequences.    

Practice  • Constructing Explanations and Designing Solutions: Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and 
progresses to explanations and designs that are supported by multiple and independent student-generated sources of evidence consistent 
with scientific ideas, principles, and theories. Construct an explanation based on valid and reliable evidence obtained from a variety of sources 
and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in 
the future (HS-LS4-2, HS-LS4-4). 

• Construct an explanation based on valid and reliable evidence: Obtaining, evaluating, and communicating information in 9–12 builds on K–8 
experiences and progresses to evaluating the validity and reliability of the claims, methods, and designs. Communicate scientific information 
(e.g., about phenomena and/or the process of development and the design and performance of a proposed process or system) in multiple 
formats (including orally, graphically, textually, and mathematically) (HS-LS4-1).  
 

Performance 

Expectations   

Students will be able to:  

• 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. 

• Communicate scientific information that common ancestry and biological evolution are supported by multiple lines of empirical evidence.  

• 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. 

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

HS-LS1-1 
HS-LS4-1 
HS-LS4-2 

LS4.A 
LS4.C 

 

Students will be able to: 
• Describe the flow of genetic 

information from DNA to protein 
through transcription and 
translation  

• explain the differences between 
RNA and DNA   

• compare the roles of mRNA, rRNA, 
and tRNA in protein synthesis   

• understand that the human genome 
is important as it relates to medical 
breakthroughs   

• compare and contrast how genes 
are expressed in eukaryotes and 
prokaryotes  

• identify different types of mutations 
and their effects on protein 
synthesis   

Guided Readings – students read specific sections 
of the textbook (see Chapters under 
Resources/Materials) or scientific articles and 1) 
take notes for understanding or 2) answer 
questions directly related to the information in the 
textbook or apply it to an activity or lab  
  
Quizzes – about 2 per unit on smaller chunks of 
material (3-4 per marking period)  

• Major concepts of types of RNA, 
process and purpose of 
transcription and translation  

• Usually, multiple choice but 
Honors kids may have fill in the 
blanks for vocab section  

  
Tests – at least 1 per unit (2-3 per marking period)  

Campbell Biology Concepts and Connections- 
tenth edition-Taylor, Simon, Dickey, Hogan  
   
Chapter 10 – Protein Synthesis  
  
Videos protein synthesis, mutations  
New York Times articles   
Online resources   
  
Science Music Video Subscription  
Kahn Academy  
Crash Course  
Bozeman Videos  
HHMI Resources  
NobelPrize.org  
  
 



   
 

   
 

• Develop and use models based on 
evidence to illustrate the 
relationships between systems and 
between components of systems  

 

• Tests major and minor details 
covered within unit  

• Always include a variety of 
multiple choice, fill in the blank 
(honors), short answer, matching, 
diagraming, diagram 
identification/analysis, essay  

  
Investigative Labs / Activities:  

• See links for specific labs, analysis 
questions and rubric in suggested 
tasks/activities  

• Paper cut and paste Protein 
Synthesis modeling  

• Online simulations/manipulation 
of protein synthesis  

• Belgian Blue Mutations  

• Hemoglobin Mutations  

• Modeling-Transcription, Translation, 
Protein Synthesis   

• Protein Synthesis Race online.docx  

• On-line simulations 
Learn.Genetics.utah.edu-transcription 
and translation   

• Lecture   

• Power point notes /Video clips   

• Web quest    

• Guided Reading   

• Belgian Blue Project Belgian Blue.docx  

• SNORKS SNORK.docx  

• Case of the Druid Dracula Benchmark 
2.docx  

 

Key Vocabulary RNA (mRNA, tRNA, rRNA), Transcription, Translation, Triplet code, Codons, Anticodons, Genetic code, Introns, Exons, RNA Splicing, Ribosomes, Start and 
Stop Codons, Mutation (Silent, Missense, Nonsense, Frameshift), Mutations (Deletion, Duplication, Inversion, Translocation)  
 

Evidence of Learning  

 

Modeling-Transcription, Translation, Protein Synthesis   
Online simulations Learn.Genetics.utah.edu-transcription and translation   
Lecture   
PowerPoint notes. Video clips   
Quiz 

• Protein Synthesis 
Guided Reading 
Test   

• Protein Synthesis 
 

https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/Ed8634B-q2ZOuPWZj1lKoj8BJfz4F1j82WZXDGkvsctIpw?e=UgpQ3f
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EcNnFRz2nVxAm74mrxCXCJMBRtIcXy_e51BV88iGjXjJ8A?e=IlM1OC
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/ETMoTZbibW5Nk-TLtxD3R2kBhJUGUMzqC5gB2A1x0He-WA?e=r6FRMg
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EZxJgnbiqU9EjJGUcYknifYBoNQsawAwTEISRGSpzb-tkQ?e=T9OXLl
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EZxJgnbiqU9EjJGUcYknifYBoNQsawAwTEISRGSpzb-tkQ?e=T9OXLl
https://forms.office.com/Pages/ResponsePage.aspx?id=62sJrmhT6UyYRiiw4ey8xLAC2ROe4SRIrVT47AVLeTBUQlM5WDNGT045MFk2MURUSzc3NUswUE03UyQlQCNjPTEu
https://forms.office.com/Pages/ResponsePage.aspx?id=62sJrmhT6UyYRiiw4ey8xLAC2ROe4SRIrVT47AVLeTBUMjlaNUNVUktDUTBCQ0pDUDZHUUFXRVRRNCQlQCNjPTEu


   
 

   
 

Interdisciplinary 

Connections  

Patterns  
Different patterns may be observed at each of the scales at which a system is studied and can provide evidence for causality in explanations of 
phenomena.  (HS-LS4-1), (HS-LS4-3)   
  
Cause and Effect 
Empirical evidence is required to differentiate between cause and correlation and make claims about specific causes and effects. (HS-LS4-2), (HS-LS4-4), 
(HS-LS4-5), (HS-LS4-6)  
  
Scientific Knowledge   
Assumes an Order and Consistency in Natural Systems scientific knowledge assumes that natural laws operate today as they did in the past and they will 
continue to do so in the future. (HS-LS4-1), (HS-LS4-4)  
  
RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to 
any gaps or inconsistencies in the account.  (HS-L S4-1), (HS-LS4-2), (HS-LS4-3), (HS-LS4-4)   
RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or 
challenging conclusions with other sources of information. (HS-LS4-5)   
WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. 
(HS-LS4-1), (HS-LS4-2), (HS-LS4-3), (HS-LS4-4)   
WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is 
most significant for a specific purpose and audience. (HS-LS4-6)   
WHST.9-12.7 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. (HS-LS4-6)  
WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-LS4-1), (HS-LS4-2), (HS-LS4-3), (HS-LS4-4), (HS-LS4-
5)  
SL.11-12.4 Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence, sound valid reasoning, and well-
chosen details; use appropriate eye contact, adequate volume, and clear pronunciation. (HS-LS4-1), (HS-LS4-2)  
  

Diversity, Equity, & 

Inclusion 

Journal of Chemical Education  
African Americans   
Holocausts and Genocides    
Political, economic, and social contributions of persons with disabilities and lesbian, gay, bisexual, and transgender people  

https://pubs.acs.org/doi/pdf/10.1021/acs.jchemed.1c00382


   
 

   
 

  

Career Readiness, Life 

Literacies, and Key Skills  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas. 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice. 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving. 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design 

Computer Science & 

Design Thinking 

8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of real-world phenomena. 

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.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. 

8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, and constraints (e.g., 

safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, maintenance and repair, ergonomics). 

8.2.12.ED.6: Analyze the effects of changing resources when designing a specific product or system (e.g., materials, energy, tools, capital, labor). 

Social Emotional 

Learning  

SELF-AWARENESS: Reflection questions, self-assessments 
SELF-MANAGEMENT:  Week at a glance and discussion about upcoming lessons at the start of the week; daily agenda 
SOCIAL AWARENESS: Sharing different perspectives and collaboration in POGIL lessons and lab work 
RELATIONSHIP SKILLS: Collaborative learning, peer teaching, labs in pairs/small groups 

Differentiation  



   
 

   
 

Resources/Materials 

  

ELL 

(English Language 

Learners) 

Special Education  At Risk  Enrichment  

• Reading resources will be 
provided to 
accommodate different 
reading levels. 

• Learning modules will 
contain learning 
resources, including but 
not limited to OneNote, 
videos, primary sources, 
PowerPoint, Movie 
Maker, and so on 

• Provide translated notes 
and key vocabulary terms 

• Provide images of key 
vocabulary terms and 
concepts 

• Word banks  

• Bilingual dictionaries 

• Assistive translator 
technology  

• Sentence frames 

• Simplified notes 

• Reduced homework 

• Simplified word problems 

• Graphic organizers 

• Matched sentences or 
procedures with pictures 

• Alternative presentation 
options 

• 1-2 sentence short 
responses 

• Shortened written 
assignments  

• Modified tests 

• Provide notes when 
student requests 

• Reduce project workload 

• Short summaries 

• Individualized support 
based on pre-assessment 
data   

• Reading resources will be 
provided to 
accommodate different 
reading levels. 

• Learning modules will 

contain learning 

resources, including but 

not limited to OneNote, 

videos, primary sources, 

PowerPoint, Movie 

Maker, and so on 

• Display reminders 

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

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

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

• Flash cards 

• Teacher notes  

• Graphic organizer 

• Clear parameters and 
student workspace 

• Timer to monitor task 
and duration 

• Study guides  

• Guided notes 

• Choices for alternative 
assignments 

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

• Reading resources will 
be provided to 
accommodate 
different reading 
levels. 

• Learning modules will 
contain learning 
resources, including 
but not limited to 
OneNote, videos, 
primary sources, 
PowerPoint, Movie 
Maker, and so on 

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

• Students are allowed 
time and a half on 
assessments 

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

• Scaffolding 
assignments  

• Chunking of materials  

• Allow for errors 

• Pre-teach materials  

• Supply teacher demo 

• Rephrase of questions 
and directions  

• Visual cues or signs  

• Small group assistance 
or collaboration  

• Partner or group work 
on skill development  

• Assistance with 
instructional videos or 
curated videos online  

• Labs - Potato Peroxidase 

• Higher expectations in 
writing conclusions 

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

• Inquiry leads discussions 
and activities 

• More complex tasks and 
projects 

• Higher level questioning 
and techniques  

• Student demoing and 
explanation  

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

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

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

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

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



   
 

   
 

• Online activities 
completed at student’s 
pace   
 

• Students are allowed 
time and a half on 
assessments 

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

• Visual cues or signs 

• Rephrase of questions 
and directions 

• Partner or group work on 
skill development  

• Assistance with 

instructional videos or 

curated videos online 

• Individualized support 
based on pre-assessment 
data   

• Online activities 
completed at student’s 
pace   
 

• Guide with options for 
student goal setting  

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

• Individualized support 
based on pre-
assessment data   

• Online activities 
completed at student’s 
pace   

 

 

 

 

Unit V: Meiosis, Genetics, and Inheritance (4 Weeks) 

Core Ideas LS1.A: Structure and Function: All cells contain genetic information in the form of DNA molecules. Genes are regions in DNA that contain the instructions 
that code for the formation of proteins.   
  
LS3.A: Inheritance of Traits: Each chromosome consists of a single very long DNA molecule, and each gene on the chromosome is a particular segment of 
that DNA. The instructions for forming species’ characteristics are carried in DNA. All cells in an organism have the same genetic content, but the genes 
used (expressed) by the cell may be regulated in different ways. Not all DNA codes for a protein; some segments of DNA are involved in regulatory or 
structural functions, and some have no as-yet known function. (HS-LS3-1)  

LS3.B: Variation of Traits: In sexual reproduction, chromosomes can sometimes swap sections during the process of meiosis (cell division), thereby creating 
new genetic combinations and thus more genetic variation. Although DNA replication is tightly regulated and remarkably accurate, errors do occur and 
result in mutations, which are also a source of genetic variation.  Environmental factors can also cause mutations in genes, and viable mutations are 
inherited. (HS-LS3-2) Environmental factors also affect expression of traits, and hence affect the probability of occurrences of traits in a population. Thus, 
the variation and distribution of traits observed depends on both genetic and environmental factors. (HS-LS3-2), (HS-LS3-3)  
 

Essential Questions  • How does the process of gene replication result in the development of diverse complex organisms?   

• How does cellular differentiation occur?   

• What is the effect of DNA mutation in an offspring’s success rate in the environment?   

• How can models be used to simulate systems and interactions?   

• How are advances in science and technology interrelated?   
 



   
 

   
 

Enduring 

Understanding   

Meiosis and fertilization allow for genetic recombination which determines the genotype that is expressed through the phenotype and creates genetic 
diversity.  And mutations can alter the expression of these phenotypes and genotypes.  

Practice  • Ask questions that arise from examining models or a theory to clarify relationships (HS-LS3-1).  

• Apply concepts of statistics and probability to scientific and engineering questions and problems, using digital tools when feasible (HS-LS3-1, HS-
LS1-1).  

• Make and defend a claim based on evidence about the natural world that reflects scientific knowledge, and student-generated evidence (HS-
LS3-2). 

• Science is a human endeavor; technological advances have influenced the progress of science and science has influenced the advances in 
technology (HS-LS3-3) 

• Science and engineering are influenced by society and society scientific and engineering questions and problems, using digital tools when 
feasible.  (HS-LS3-3) 
 

Performance 

Expectations   

Students will be able to: 

• Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions for characteristic traits passed from 

parents to offspring.    

• 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.   

• Apply concepts of statistics and probability to explain the variation and distribution of expressed traits in a population.    

• Evaluate competing design solutions for developing, managing, and utilizing energy and mineral resources based on cost-benefit ratios. 
 

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

HS-LS3-1 
HS-LS3-2 
HS-LS3-3 

HS-ESS3-2 
 

Students will be able to: 

• Identify and analyze the stages of 
meiosis through modeling  

• Explain how genetic recombination is 
regulated by the process of Meiosis   

• Describe the role of gene expression 
in an organism’s development   

• Understand why DNA coding is the 
mechanism in which mutations 
occur   

• Determine probabilities of various 
diverse genetic disorders   

• Analyze karyotypes to determine 
potential diseases  

 

Guided Readings – students read specific sections 
of the textbook (see Chapters under 
Resources/Materials) or scientific articles and 1) 
take notes for understanding or 2) answer 
questions directly related to the information in the 
textbook or apply it to an activity or lab  
  
Quizzes – about 2 per unit on smaller chunks of 
material (3-4 per marking period)  

• Major concepts of types of 
probability, sexual reproduction, 
meiosis stages  

• Genetic problems (codominance, 
incomplete dominance, sex-linked, 
multiple alleles, complete)  

• Usually, multiple choice but 
Honors kids may have fill in the 
blanks for vocab section  

  
Tests – at least 1 per unit (2-3 per marking period)  

• Tests major and minor details 
covered within unit  

Campbell Biology Concepts and Connections- 
tenth edition-Taylor, Simon, Dickey, Hogan  
   
Chapter 8 Meiosis  
Chapter 9 Genetics  
  
Videos meiosis, karyotyping, diseases  
Utah Genetics – Karyotyping  
New York Times articles   
  
Online resources   
  
Science Music Video Subscription  
Kahn Academy  
Crash Course  
Bozeman Videos  
HHMI Resources  
  
NobelPrize.org  
  
 



   
 

   
 

• Always include a variety of 
multiple choice, fill in the blank 
(honors), short answer, matching, 
diagraming, diagram 
identification/analysis, essay  

  
Investigative Labs / Activities:  

• See links for specific labs, 
analysis questions and rubric 
in suggested tasks/activities  

• Fruit Flies  

• Probability  

• Penny Lab  

• Meiosis Bead Simulation  

• Blood Type lab  

• Pedigree analysis  

• Karyotype labs  

• Genetic disease  
  
Case Studies:  

• Greg and Olga  
 

• Meiosis Modeling 
Meiosis.pdf  

• Reebob Microsoft Word - 
ReebopGenetics.pdf  

• Karyotype 
Simulations  Nondisjunction 
and karyotype.docx  

• Lecture   

• PowerPoint notes or Video 
clips   

• Genetics Problem Solving   

• Genetics Pedigree Chart   

• Benchmark 3.docx  

• Web quest   

• Guided Reading   

• WHODUNNIT Blood type 
WHO DUNNIT BLOOD 
TYPE.pdf  

• Fruit Flies  

• Probability  

• Penny Lab  

• Pedigree analysis  

 

file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/2020/Meiosis/Meiosis.pdf
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/BIO%202017/2015-16/2015-16/Bio%202014.2015/Ericas%20wedding/2015-16/Meiosis/Microsoft%20Word%20-%20ReebopGenetics.pdf
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/BIO%202017/2015-16/2015-16/Bio%202014.2015/Ericas%20wedding/2015-16/Meiosis/Microsoft%20Word%20-%20ReebopGenetics.pdf
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EZvrg8HEIBVHu-NxzSSzNkYB7fr9C3S3Ev8HkhwT5i8vhw?e=1o0rZt
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EZvrg8HEIBVHu-NxzSSzNkYB7fr9C3S3Ev8HkhwT5i8vhw?e=1o0rZt
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EW5amTeD-8VKn-vQdLz5BD8BIr9CSxszGJwlKdUknya7fA?e=znbD6W
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/Desktop/WHO%20DUNNIT%20BLOOD%20TYPE.pdf
file:///C:/Users/branc/OneDrive%20-%20River%20Dell%20Regional%20Schools/Desktop/WHO%20DUNNIT%20BLOOD%20TYPE.pdf


   
 

   
 

Key Vocabulary Meiosis, Crossing Over, Homologous pairs, Somatic cell, Locus, Sex Chromosomes, Autosomes, Diploid, Haploid, Gametes, Fertilization, Zygote, 

Independent Assortment, Genetic variability, Nondisjunction, Karyotype, Interphase, Prophase, Metaphase, Anaphase, Telophase (I and II), Trisomy / 
Monosomy  

 

Evidence of Learning  

 

Meiosis, karyotyping  
Lecture   
PowerPoint notes or Video clips   
Meiosis Introduction and Terminology 
Genetics Problem Solving   
Genetics Pedigree Chart   
Online simulation-karyotyping   
Test 
Quiz 

• Meiosis Part 1 

• Meiosis Part 2  

• Meiosis Part 3  
Plan and investigate individually and collaboratively to produce data and serve as the basis for evidence   
Construct an explanation based on valid and reliable evidence obtained from a variety of resources   
Use mathematical representations of phenomena or design solution to support claims   
Evaluate the claims, evidence, and reasoning behind currently accepted explanations or solutions to determine the merits of arguments   
Ask questions that arise from examining models or a theory to clarify a relationship   
Apply concepts of statistics and probability to scientific questions   
Communicate scientific information in multiple formats   

 

Interdisciplinary 

Connections  

Cause and Effect  
Empirical evidence is required to differentiate between cause and correlation and make claims about specific causes and effects. (HS-LS3-1), (HS-LS3-2)  
  
Science is a Human Endeavor   
Technological advances have influenced the progress of science and science has influenced advances in technology. (HS-LS3-3)  
  
Science and engineering are influenced by society and society is influenced by science and engineering. (HS-LS3-3)  
  

Diversity, Equity, & 

Inclusion 

Journal of Chemical Education  
  
African Americans   
Holocausts and Genocides    
Political, economic, and social contributions of persons with disabilities and lesbian, gay, bisexual, and transgender people  

https://forms.office.com/Pages/ResponsePage.aspx?id=62sJrmhT6UyYRiiw4ey8xLAC2ROe4SRIrVT47AVLeTBUQVVNTzkzMzNRNE5DNVgyR09KT1k4VFIyRi4u
https://forms.office.com/Pages/ResponsePage.aspx?id=62sJrmhT6UyYRiiw4ey8xLAC2ROe4SRIrVT47AVLeTBUQTVOWTdKNUY0SVVOUzFKREpZNFZQMk1QWCQlQCNjPTEu
https://forms.office.com/Pages/ResponsePage.aspx?id=62sJrmhT6UyYRiiw4ey8xLAC2ROe4SRIrVT47AVLeTBUNjNSS0VYVFRNMU04V1pTSEc0UFpDQVk4OCQlQCNjPTEu
https://forms.office.com/Pages/ResponsePage.aspx?id=62sJrmhT6UyYRiiw4ey8xLAC2ROe4SRIrVT47AVLeTBUNEhGVFQ1QUFHUllOTjVXQlRISDA5UlBXMiQlQCNjPTEu
https://pubs.acs.org/doi/pdf/10.1021/acs.jchemed.1c00382


   
 

   
 

  

Career Readiness, Life 

Literacies, and Key 

Skills  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas. 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice. 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving. 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design 

Computer Science & 

Design Thinking 

8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of real-world phenomena. 

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.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. 

8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, and constraints (e.g., 

safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, maintenance and repair, ergonomics). 

8.2.12.ED.6: Analyze the effects of changing resources when designing a specific product or system (e.g., materials, energy, tools, capital, labor). 

Social Emotional 

Learning  

 

SELF-AWARENESS: Reflection questions, self-assessments 
SELF-MANAGEMENT: Week at a glance and discussion about upcoming lessons at the start of the week; daily agenda 
SOCIAL AWARENESS: Sharing different perspectives and collaboration in POGIL lessons and lab work 
RELATIONSHIP SKILLS: Collaborative learning, peer teaching, labs in pairs/small groups 



   
 

   
 

Differentiation  

Resources/Materials 

  

ELL 

(English Language 

Learners) 

Special Education  At Risk  Enrichment  

• Reading resources will be 
provided to accommodate 
different reading levels. 

• Learning modules will 
contain learning resources, 
including but not limited to 
OneNote, videos, primary 
sources, PowerPoint, 
Movie Maker, and so on 

• Provide translated notes 
and key vocabulary terms 

• Provide images of key 
vocabulary terms and 
concepts 

• Word banks  

• Bilingual dictionaries 

• Assistive translator 
technology  

• Sentence frames 

• Simplified notes 

• Reduced homework 

• Simplified word problems 

• Graphic organizers 

• Matched sentences or 
procedures with pictures 

• Alternative presentation 
options 

• 1-2 sentence short 
responses 

• Shortened written 
assignments  

• Modified tests 

• Provide notes when 
student requests 

• Reduce project workload 

• Short summaries 

• Individualized support 
based on pre-assessment 
data   

• Reading resources will be 
provided to 
accommodate different 
reading levels. 

• Learning modules will 

contain learning 

resources, including but 

not limited to OneNote, 

videos, primary sources, 

PowerPoint, Movie 

Maker, and so on 

• Display reminders 

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

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

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

• Flash cards 

• Teacher notes  

• Graphic organizer 

• Clear parameters and 
student workspace 

• Timer to monitor task 
and duration 

• Study guides  

• Guided notes 

• Choices for alternative 
assignments 

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

• Reading resources will 
be provided to 
accommodate 
different reading 
levels. 

• Learning modules will 
contain learning 
resources, including 
but not limited to 
OneNote, videos, 
primary sources, 
PowerPoint, Movie 
Maker, and so on 

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

• Students are allowed 
time and a half on 
assessments 

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

• Scaffolding 
assignments  

• Chunking of materials  

• Allow for errors 

• Pre-teach materials  

• Supply teacher demo 

• Rephrase of questions 
and directions  

• Visual cues or signs  

• Small group assistance 
or collaboration  

• Partner or group work 
on skill development  

• Labs - Potato Peroxidase 

• Higher expectations in 
writing conclusions 

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

• Inquiry lead discussions 
and activities 

• More complex tasks and 
projects 

• Higher level questioning 
and techniques  

• Student demoing and 
explanation  

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

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

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

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

• Use individualized 
learning options such as 
mentorships, 
internships, online 



   
 

   
 

• Online activities completed 
at student’s pace   
 

• Students are allowed 
time and a half on 
assessments 

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

• Visual cues or signs 

• Rephrase of questions 
and directions 

• Partner or group work on 
skill development  

• Assistance with 

instructional videos or 

curated videos online 

• Individualized support 
based on pre-assessment 
data   

• Online activities 
completed at student’s 
pace   
 

• Assistance with 
instructional videos or 
curated videos online  

• Guide with options for 
student goal setting  

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

• Individualized support 
based on pre-
assessment data   

• Online activities 
completed at student’s 
pace   

 

 

courses, and 
independent study.   

 

 

Unit VI: Evolution (3 Weeks) 

Core Ideas LS4.A: Evidence of Common Ancestry and Diversity: Genetic information provides evidence of evolution. DNA sequences vary among speciesism but there 
are many overlaps; in fact, the ongoing branching that produces multiple lines of descent can be inferred by comparing the DNS sequences of different 
organisms. Such information is also derivable from the similarities and differences in amino acid sequences and from anatomical and embryological 
evidence (HS-LS4-1).  
 
LS4.B: Natural Selection: Natural selection occurs only if there is both (1) variation in the genetic information between organisms in a popular and (2) 
variation in the expression of that genetic information--that is, trait variation--that leads to differences in performance among individuals (HS-LS4-2, HS-
LS4-3). the traits that positively affect survival are more likely to be reproduced, and thus are more common in the population (HS-LS4-3). 
 
LS4.C: Adaptation: Evolution is a consequence of the interaction of four factors: (1) the potential for species to increase in number, (2) the genetic 
variation of individuals in a species due to mutation and sexual reproduction, (3) competition for an environmental limited supply of the resources that 
individuals need in order to divide survive and replicate, (4) the ensuring proliferation of those organisms that are better able to survive and reproduce in 
the environment (HS-LS4-2). Natural selection leads to adaptation, that is, to a population dominated by organisms that are anatomically, behaviorally, 
and physiologically well suited to survive and replicate in a specific environment. That is, the differential survival and reproduction of organisms in a 
population that have an advantageous heritable trait leads to an increase in the proportion of individuals in future generations that have the trait end to a 
decrease in the proportion of individuals that do not (HS-LS4-3, HS-LS4-4). Adaptation also means that the distribution of traits in a population can change 
when conditions change (HS-LS4-3). Changes in the physical environment, whether naturally occurring or human induced have thus contributed to the 
expansion of some species the emergence of new distinct species as populations diverge under different conditions and the decline--and sometimes the 
extinction--of some species (HS-LS4-5, HS-LS4-6). Species become extinct Because they can no longer survive and reproduce in their altered environment. 
If members cannot adjust to change that is too fast or drastic, the opportunity for the species’ evolution is lost (HS-LS4-5). 
 



   
 

   
 

LS4. D: Biodiversity and Humans: Humans depend on the living world for the resources and other benefits provided by biodiversity. but human activity is 
also having adverse impacts on biodiversity through overpopulation, overexploitation, habitat destruction, pollution, introduction of invasive species, and 
climate change. thus, sustaining biodiversity so that ecosystem functioning, and productivity are maintained is essential to supporting and enhancing life 
on Earth. sustaining biodiversity also aids humanity by preserving landscapes of recreational or inspirational value (HS-LS4-6). 
 
ETS1.B: Developing Possible Solutions: When evaluating solutions, it is important to take into account a range of constraints, including cost, safety, 
reliability, and aesthetics, and to consider social, cultural, and environmental impacts. Analysis of costs and benefits is a critical aspect of decisions about 
technology (HS-ESS3-2). Engineers continuously modify these technological systems by applying scientific knowledge and engineering design practices to 
increase benefits while decreasing costs and risks. (HS-ESS3-2; HS-ETS 1-3) Models can be used to simulate systems and interactions-including energy, 
matter, and information flows-within and between systems at different scales (HS-ETS 1-4).   Both physical models and computers can be used in various 
ways to aid in the engineering design process. Computers are useful for a variety of purposes, such as running simulations to test different ways of solving 
a problem or to see which one is the most efficient or economical; and in making a persuasive presentation to a client about how a given design will meet 
his or her needs (HS-LS4-6).  
 
ESS1.C: The History of Planet Earth: Continental rocks, which can be older than 4 billion years, are generally much older than the rocks of the ocean floor, 
which are less than 200 million years old (HS-ESS1-5); Although active geologic processes, such as plate tectonics and erosion have destroyed or altered 
most of the early rock record on Earth such as lunar rocks, asteroids, and meteorites, have changed little over billions of years.  Studying these objects can 
provide information about Earth’s formation and early history (HS-ESS1-6). 
 
ESS3.B:  Natural Hazards:  Natural Hazards and other geologic events have shaped the course of human history; have significantly altered the sizes of 
human populations and have cause and effect (HS-ESS3-1); stability and change: change and rates of change can be modeled over very short or very long 
periods of time.  Some systems of changes are irreversible (HS-ESS 3-3). 
 

Essential Questions  •  How does DNA mutation affect the natural selection process?   

• What is the effect of DNA mutation on an offspring’s success rate in the environment?   

•  How does the dating of fossils determine the history of the earth?   

•  What was Darwin’s Theory of Evolution?   

•  What evidence do we have that supports Evolution?   

•  How can the rate of evolution be measured?   
 

Enduring 

Understanding   

Natural selection explains how living things change over time.  Variation from mutations and meiosis creates diversity which is the foundation of what 
natural selection acts on.  Competition and struggle to survive allow organisms with favorable characteristics for specific environments to have an 
advantage. Organisms with these fit characteristics will pass on more genetic information and over time populations will change to reflect the optimal 
characteristics for specific environments.  Humans can impact this process by affecting the environment. Understanding evolution helps us solve 
biological problems that impact our lives. There are excellent examples of this in the field of medicine.  
 

Practice  • Analyzing and Interpreting Data: Apply concepts of statistics and probabilities to scientific and engineering questions and problems using 
digital tools when feasible (HS-LS4-3). 

• Using Mathematics and Computational Thinking: Create or revise a simulation of a phenomenon designed device, process, or system (HS-LS4-
6). 

• Constructing Explanations and Designing Solutions: Construct an explanation based on valid and reliable evidence obtained from a variety of 
sources and the assumption that theories and laws that describes the natural world operate today as they did in the past and will continue to 
do so in the future (HS-LS4-2, HS-LS4-4) 

• Engaging in Argument from Evidence: Evaluate the evidence behind currently accepted explanations or solutions to determine the merits of 
arguments (HS-LS4-5) 

• Obtaining, Evaluating, and Communicating Information: Communicate scientific information in multiple formats (HS-LS4-1) 
  



   
 

   
 

Performance 

Expectations   

Students will be able to: 

• Communicate scientific information that common ancestry and biological evolution are supported by multiple lines of empirical evidence.  

• 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.  

• 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.   

• Construct an explanation based on evidence for how natural selection leads to adaptation of populations.  

• 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.  

• Create or revise a simulation to test a solution to mitigate adverse impacts of human activity on biodiversity.  

• Evaluate evidence of the past and current movements of continental and oceanic crust and the theory of plate tectonics to explain the ages of 
crustal rocks. 

• Apply scientific reasoning and evidence from ancient Earth materials, meteorites, and other planetary surfaces to construct an account of 
Earth's formation and early history. 

• Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous criteria and constraints 
on interactions within and between systems relevant to the problem. 
 

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

HS-LS4-1 
HS-LS4-2 
HS-LS4-3 
HS-LS4-4 
HS-LS4-5 
HS-LS4-6 

HS-ESS1-6 
HS-ESS1-5 
HS-ETS-1 
HS-ETS-2 
HS-ETS-3 

HA-ETS1-4 
 

Students will be able to: 
• Explain how the chemistry of RNA 

and DNA can mutate a species   

• Discuss how a mutation in the 
species line will be affected by the 
species environment   

• Discuss how the sequence of 
anatomical and cellular progression 
serves as evidence of evolution   

• Explain Darwin’s Theory of Evolution 
through natural selection   

• Explain how to use half-life radiation 
data to determine the history of the 
earth   

• Calculate the rate of evolution    
 

Guided Readings – students read specific sections 
of the textbook (see Chapters under 
Resources/Materials) or scientific articles and 1) 
take notes for understanding or 2) answer 
questions directly related to the information in the 
textbook or apply it to an activity or lab  
  
Quizzes – about 2 per unit on smaller chunks of 
material (3-4 per marking period)  

• Major concepts of types of 
probability, sexual 
reproduction, meiosis stages  

• Genetic problems 
(codominance, incomplete 
dominance, sex-linked, 
multiple alleles, complete)  

• Usually, multiple choice but 
Honors kids may have fill in 
the blanks for vocab section  

  
Tests – at least 1 per unit (2-3 per marking period)  

• Tests major and minor details 
covered within unit  

• Always include a variety of 
multiple choice, fill in the 
blank (honors), short answer, 
matching, diagraming, 

Campbell Biology Concepts and Connections- 
tenth edition-Taylor, Simon, Dickey, Hogan  
   
Chapter 15 – Origin of Life  
Chapter 13 Natural Selection  
  
Videos Evolution, Natural Selection  
New York Times articles   
  
Online resources   
  
Science Music Video Subscription  
Kahn Academy  
Crash Course  
Bozeman Videos  
HHMI Resources  
  
NobelPrize.org  
 



   
 

   
 

diagram 
identification/analysis, essay  

  
Investigative Labs / Activities:  

• See links for specific labs, 
analysis questions and rubric in 
suggested tasks/activities  

• H-W lab   

• Evidence of Evolution  

• Amino Acid Sequence  

• Natural Selection / Bean Lab  

• Peppered Moth Analysis  
  
Case Studies:  

• Striped Clover PTA  
 

• Journey of Man  
• Natural Selection simulation  
• Online selection in Ants  

o Online natural selection 
ants.doc  

• Hardy-Weinberg analysis   
• Lecture   
• Power point notes or Video clips   
• Web quests  
• Guided Readings   
• Amino Acid Analysis for mutations  
• Molecular evidence of evolution.docx  
• Peppered Moth current event   
• Clover PTA  
• Benchmark 4.docx  
• Evidence of Evolution lab  

 

Key Vocabulary Lamarck, Miller-Urey, Spontaneous generation / Abiogenesis, Pasteur, Anaerobic vs Aerobic, Heterotrophs vs. Autotrophs, Endosymbiotic theory, 
Eukaryotic vs. Prokaryotic, Heterotroph hypothesis, Law of Superposition, Relative vs. Absolute dating, Charles Darwin, Fossils, Index fossils, Half-life,   
Homologous, Analogous, Vestigial, Comparative Anatomy, Embryology, Evolutionary traits, Adaptations, Convergent evolution, Divergent evolution, 
Stabilizing selection, Directional selection, Disruptive selection, Speciation, Population, Gradualism, Punctuated Equilibrium, Genetic drift, Mutations, 
Natural selection, Reproductive isolation, Geographic isolation, Mass extinction  
 

Evidence of Learning  

 

Lecture   
Labs 
evolution of birds.docx 
PowerPoint notes or Video clips   
Hardy-Weinberg Problem Solving   

• Hardy-Weinberg Equilibrium Problems.docx 
Striped Clover PTA  
Peppered Moth  
Evidence of Evolution lab 

https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/Ef2JSdWMaZZMjIPnk_VgdZ0BViGRr99zcXiCKVWHw4oK0w?e=63E3cN
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/Ef2JSdWMaZZMjIPnk_VgdZ0BViGRr99zcXiCKVWHw4oK0w?e=63E3cN
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EatPx_GzYGpMuET6lMdutD4BV2o2_9rYNjRFtzjCTko57Q?e=Ur3hXh
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EQpzLiBH6J9MkJEelMS5te8BWTOULJc4xuLjF7gMfzedMQ?e=aoZQdW
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/Ec5m9aUiTR1IuwzSShhWhSMB_6PkXkv8vefiFboIR_0chQ?e=Co3Qna
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EdcygL39_2ZNv1PiDiMPbxwBgJsq3z6b-zKZhW6_9dE82w?e=ANdRJn


   
 

   
 

• lab- amino acid.docx 
Jeopardy 

• CP jeopardy evolution review.ppt  
Plan and investigate individually and collaboratively to produce data and serve as the basis for evidence   
Construct an explanation based on valid and reliable evidence obtained from a variety of resources   
Use mathematical representations of phenomena or design solution to support claims   
Evaluate the claims, evidence, and reasoning behind currently accepted explanations or solutions to determine the merits of arguments   
Ask questions that arise from examining models or a theory to clarify a relationship   
Apply concepts of statistics and probability to scientific questions   
Communicate scientific information in multiple formats  

 

Interdisciplinary 

Connections  

Systems and System Models   
Models (e.g., physical, mathematical, computer models) can be used to simulate systems and interactions—including energy, matter, and information 
flows—within and between systems at different scales. (HS-LS1-2), (HS-LS1-4)  
  
Structure and Function    
Investigating or designing new systems or structures requires a detailed examination of the properties of different materials, the structures of different 
components, and connections of components to reveal its function and/or solve a problem. (HS-LS1-1)  
  
Stability and Change   
Feedback (negative or positive) can stabilize or destabilize a system. (HS-LS1-3)  
   

Diversity, Equity, & 

Inclusion 

Journal of Chemical Education  
  
African Americans   
Holocausts and Genocides    
Political, economic, and social contributions of persons with disabilities and lesbian, gay, bisexual, and transgender people  

https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/Ea6bTWRZgY5GlV79397wGToBYQEWlfxmrPovLe0ZjKatsg?e=DoIP2w
https://riverdell-my.sharepoint.com/:p:/g/personal/chiara_brandoni_riverdell_org/EbKJLFwcUthGuYgM-ygbLSwBrTrmOdbweJd6p_dw9xI-Jg?e=CLPqp4
https://pubs.acs.org/doi/pdf/10.1021/acs.jchemed.1c00382


   
 

   
 

  

Career Readiness, Life 

Literacies, and Key Skills  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas. 
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice. 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving. 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design. 
9.4.12.TL.2: Generate data using formula-based calculations in a spreadsheet and draw conclusions about the data. 
 

Computer Science & 

Design Thinking 

8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of real-world phenomena. 

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.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. 

8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, and constraints (e.g., 

safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, maintenance and repair, ergonomics). 

8.2.12.ED.6: Analyze the effects of changing resources when designing a specific product or system (e.g., materials, energy, tools, capital, labor). 

Social Emotional 

Learning  

SELF-AWARENESS: Reflection questions, self-assessments 
SELF-MANAGEMENT: Week at a glance and discussion about upcoming lessons at the start of the week; daily agenda 
SOCIAL AWARENESS: Sharing different perspectives and collaboration in POGIL lessons and lab work 
RELATIONSHIP SKILLS: Collaborative learning, peer teaching, labs in pairs/small groups 
 



   
 

   
 

Differentiation  

Resources/Materials 

  

ELL 

(English Language 

Learners) 

Special Education  At Risk  Enrichment  

• Reading resources will be 
provided to 
accommodate different 
reading levels. 

• Learning modules will 
contain learning 
resources, including but 
not limited to OneNote, 
videos, primary sources, 
PowerPoint, Movie 
Maker, and so on 

• Provide translated notes 
and key vocabulary terms 

• Provide images of key 
vocabulary terms and 
concepts 

• Word banks  

• Bilingual dictionaries 

• Assistive translator 
technology  

• Sentence frames 

• Simplified notes 

• Reduced homework 

• Simplified word problems 

• Graphic organizers 

• Matched sentences or 
procedures with pictures 

• Alternative presentation 
options 

• 1-2 sentence short 
responses 

• Shortened written 
assignments  

• Modified tests 

• Provide notes when 
student requests 

• Reduce project workload 

• Short summaries 

• Reading resources will be 
provided to 
accommodate different 
reading levels. 

• Learning modules will 

contain learning 

resources, including but 

not limited to OneNote, 

videos, primary sources, 

PowerPoint, Movie 

Maker, and so on 

• Display reminders 

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

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

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

• Flash cards 

• Teacher notes  

• Graphic organizer 

• Clear parameters and 
student workspace 

• Timer to monitor task 
and duration 

• Study guides  

• Guided notes 

• Choices for alternative 
assignments 

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

• Reading resources will 
be provided to 
accommodate 
different reading 
levels. 

• Learning modules will 
contain learning 
resources, including 
but not limited to 
OneNote, videos, 
primary sources, 
PowerPoint, Movie 
Maker, and so on 

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

• Students are allowed 
time and a half on 
assessments 

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

• Scaffolding 
assignments  

• Chunking of materials  

• Allow for errors 

• Pre-teach materials  

• Supply teacher demo 

• Rephrase of questions 
and directions  

• Visual cues or signs  

• Small group assistance 
or collaboration  

• Partner or group work 
on skill development  

• Labs - Potato Peroxidase 

• Higher expectations in 
writing conclusions 

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

• Inquiry lead discussions 
and activities 

• More complex tasks and 
projects 

• Higher level questioning 
and techniques  

• Student demoing and 
explanation  

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

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

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

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

• Use individualized 
learning options such as 
mentorships, 
internships, online 



   
 

   
 

• Individualized support 
based on pre-assessment 
data   

• Online activities 
completed at student’s 
pace   
 

• Students are allowed 
time and a half on 
assessments 

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

• Visual cues or signs 

• Rephrase of questions 
and directions 

• Partner or group work on 
skill development  

• Assistance with 

instructional videos or 

curated videos online 

• Individualized support 
based on pre-assessment 
data   

• Online activities 
completed at student’s 
pace   
 

• Assistance with 
instructional videos or 
curated videos online  

• Guide with options for 
student goal setting  

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

• Individualized support 
based on pre-
assessment data   

• Online activities 
completed at student’s 
pace   

 

 

courses, and 
independent study.   

 

 

Unit VII: Ecology (1 Weeks) 

Core Ideas LS2.A: Interdependent Relationship in Ecosystems: ecosystems have carrying capacities, which are limited to the numbers of organisms and populations 
they can support. These limits result from such factors as the availability of living and nonliving resources and from such challenges such as predation, 
competition, and disease. Organisms would have the capacity to produce populations of great size where it not for the fact that environments and 
resources finite. This fundamental tension affects the abundance of species in any given ecosystem (HS-LS2-1, HS-LS2-3). 
 
LS2.B: of Matter and Energy Transfer in Ecosystems: Photosynthesis and cellular respiration provide most of the energy for life processes (HS-LS2-3). 
Plants or algae form the lowest level of the food web. At each link upward in a food web, only a small fraction of the matter consumed at the lower level is 
transferred upwards, to produce growth and release energy in cellular respiration at the higher level. Given this inefficiency, there are generally fewer 
organisms at higher levels of a food web. Some matter reacts to release energy for life functions, some matter is stored in newly made structures, and 
much is discarded. the chemical elements that make up the molecules of organisms pass through food webs and into and out of the atmosphere and soil, 
and they are combined and recombined in different ways. at each link in an ecosystem, matter and energy are conserved (HS-LS2-4). Photosynthesis and 
cellular respiration are important components of the carbon cycle, in which carbon is exchanged among the biosphere, atmosphere, oceans, and 
geosphere through chemical, physical, geological, and biological processes (HS-LS2-5).   
 
LS2.C: Ecosystem Dynamics, Functioning, and Resilience: A complex set of interactions within an ecosystem can keep its numbers and types of organisms 
relatively constant over long periods of time under stable conditions. If a modest biological or physical disturbance to an ecosystem occurs, it may return 
to its more or less original status (i.e., the ecosystem is resilient), as opposed to becoming a very different ecosystem. Extreme fluctuations in conditions 
or the size of any population, however, can challenge the functioning of ecosystems in terms of resources and habitat availability (HS-LS2-2), (HS-LS2-6).  
Moreover, anthropogenic changes (induced by human activity) in the environment—including habitat destruction, pollution, introduction of invasive 
species, overexploitation, and climate change—can disrupt an ecosystem and threaten the survival of some species (HS-LS2-7). 
 



   
 

   
 

LS2.D: Social Interactions and Group Behavior: Group behavior has evolved because membership can increase the chances of survival for individuals and 
their genetic relatives (HS-LS2-8).  
 
LS4.D: Biodiversity and Humans: Biodiversity is increased by the formation of new species (speciation) and decreased by the loss of species (extinction) 
(HS-LS2-7). Humans depend on the living world for the resources and other benefits provided by biodiversity. But human activity is also having adverse 
impacts on biodiversity through overpopulation, overexploitation, habitat destruction, pollution, introduction of invasive species, and climate change. 
Thus, sustaining biodiversity so that ecosystem functioning, and productivity are maintained is essential to supporting and enhancing life on Earth. 
Sustaining biodiversity also aids humanity by preserving landscapes of recreational or inspirational value (HS-LS2-7).  
 
PS3.D: Energy in Chemical Processes: The main way that solar energy is captured and stored on Earth is through the complex chemical process known as 
photosynthesis (HS-LS2-5).  
 
ETS1.B: Developing Possible Solutions: When evaluating solutions, it is important to take into account a range of constraints including cost, safety, 
reliability and aesthetics and to consider social, cultural and environmental impacts (HS-LS2-7; HS- ETS1-3).  New technologies can have deep impacts on 
society and the environment, including some that were not anticipated.  Analysis of costs and benefits is a critical aspect of decisions about technology. 
(HS=ETS 1-1; HS-ETS 1-3).  
 
ETS1.C: Optimizing the Design Solution: Criteria may need to be broken down into simpler ones that can be approached systematically, and decisions 
about the priority of certain criteria over others (tradeoffs) may be needed (HS-ETS 1-2). 
 
ESS2.A:  Earth Materials and Systems:   The functions and properties of natural and designed objects and systems can be inferred from their overall 
structure, the way their components are shaped and used, and the molecular substructures of its various materials (HS-ESS2-5); the total amount of 
energy and matter in closed systems is conserved (HS-ESS2-6); Construct an oral and written argument or counter arguments based on data and evidence 
(HS-ESS2-7). 
 
ETS1.C: Optimizing the Design Solution: Criteria may need to be broken down into simpler ones that can be approached systematically, and decisions 
about the priority of certain criteria over others (tradeoffs) may be needed (HS-ETS 1-2). 
 
ESS2.A:  Earth Materials and Systems:   The functions and properties of natural and designed objects and systems can be inferred from their overall 
structure, the way their components are shaped and used, and the molecular substructures of its various materials (HS-ESS2-5); the total amount of 
energy and matter in closed systems is conserved (HS-ESS2-6); Construct an oral and written argument or counter arguments based on data and evidence 
(HS-ESS2-7). 
 

Essential Questions  • How are nutrients cycled through living and nonliving components of the environment?   

• What is the source of energy for all living things?   

• How do organisms use energy to carry out essential life processes?   

• How are ecosystems disrupted?   

• How can models be used to simulate systems and interactions?   

• How does energy and matter flow into, out of, and within a system?   

• How does feedback stabilize or destabilize a system?   

• What empirical evidence distinguishes between cause and effect?   

• Why do some things change or remain stable?   

• How are advances in science and technology interrelated?   

• How have the availability of natural resources, occurrences of natural hazards, and changes in climate influence human activity?   

• How has human activity impacted our hydrosphere, atmosphere, cryosphere, geosphere, and/or biosphere? 

• What are examples of evidence that climate change impacts earth systems?   

• How are the management of natural resources, the sustainability of human populations, and biodiversity related?  
 



   
 

   
 

Enduring 

Understanding   

Humans impact the environment in both positive and negative ways.      

Practice  • Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing models to predict and show how 
relationships among variables between systems and their components in the natural and designed worlds.   

• Develop a model based on evidence to illustrate the relationships between systems or components of a system (HS-LS2-5). 
• Use mathematical and/or computational representations of phenomena or design solutions to support explanations (HS-LS2-1). 
• Use Mathematical representations of phenomena or design solutions to support and revise explanations (HS-LS2-2). 

• Use mathematical representations of phenomena or design solutions to support claims (HS-LS2-4).  

 

Performance 

Expectations   

Students will be able to:  

• Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in aerobic and anaerobic conditions.  

• Use mathematical representations to support claims for the cycling of matter and flow of energy among organisms in an ecosystem.  

• Develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling of carbon among the biosphere, atmosphere, 
hydrosphere, and geosphere.  

• 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.  

• Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodiversity.  

• Evaluate the evidence for the role of group behavior on individual and species’ chances to survive and reproduce.  

• Plan and conduct an investigation of the properties of water and its effects on Earth materials and surface processes. 

• Develop a quantitative model to describe the cycling of carbon among the hydrosphere, atmosphere, geosphere, and biosphere. 

• Construct an argument based on evidence about the simultaneous coevolution of Earth’s systems and life on Earth. 

• Create a computational simulation to illustrate the relationships among management of natural resources, the sustainability of human 
populations, and biodiversity. 

• Evaluate or refine a technological solution that reduces impacts of human activities on climate change and other natural systems. 

• The sustainability of human societies and the biodiversity that supports them requires responsible management of natural resources.  

• Analyze geoscience data and the results from global climate models to make an evidence-based forecast of the current rate of global or 
regional climate change and associated future impacts to Earth systems. 

• Use computational representation to illustrate the relationships among Earth systems and how those relationships are being modified due to 
human activity (i.e., climate change). 

• Through computer simulations and other studies, important discoveries are still being made about how the ocean, the atmosphere, and the 
biosphere interact and are modified in response to human activities. 

• Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account for societal needs and 
wants. 

• Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through 
engineering. 

• Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints, 
including cost, safety, reliability, and aesthetics, as well as possible social, cultural, and environmental impacts.  
 

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

HS-LS2-1 
HS-LS2-3 
HS-LS2-4 
HS-LS2-5 
HS-LS2-6 

Student will understand that: 
• There is a reservoir of nutrients that 

are stored and utilized by organisms 
and transferred back to the 
reservoir   

Guided Readings – students read specific sections 
of the textbook (see Chapters under 
Resources/Materials) or scientific articles and 1) 
take notes for understanding or 2) answer 

Campbell Biology Concepts and Connections- 
tenth edition-Taylor, Simon, Dickey, Hogan  
   
Chapter 37 Communities and Ecosystems  
  



   
 

   
 

HS-LS2-7 
HS-LS2-8 

HS-ESS2-5 
HS-ESS2-6 
HS-ESS2-7 
HS-ESS3-3 
HS-ESS3-4 
HS-ESS3-5 
HS-ESS3-6 
HA-ETS1-1 
HA-ETS1-2 
HA-ETS1-3 

 
 
 

• The sun is the primary source of 
energy and changes form as it cycles 
through the ecosystems   

• Photosynthesis and cellular 
respiration are the primary 
processes that transform energy   

• The interdependence of organisms 
exists through relationships such as 
predator prey, symbiosis, and 
competition   

• Ecosystems are naturally disrupted 
by hurricanes, tornadoes, drought 
etc. as well as by human 
interference such as population 
growth, pollution etc.   

• The biogeochemical cycles budgets 
and balance all matter and energy 
globally  

 

questions directly related to the information in the 
textbook or apply it to an activity or lab  
  
Quizzes – about 2 per unit on smaller chunks of 
material (3-4 per marking period)  

• Major concepts of food webs, 
interactions, vocab specific, food 
chain, biomass  

• Usually, multiple choice but 
Honors kids may have fill in the 
blanks for vocab section  

  
Tests – at least 1 per unit (2-3 per marking period)  

• Tests major and minor details 
covered within unit  

• Always include a variety of 
multiple choice, fill in the blank 
(honors), short answer, matching, 
diagraming, diagram 
identification/analysis, essay  

  
Investigative Labs / Activities:  

• See links for specific labs, analysis 
questions and rubric in suggested 
tasks/activities  

• Vanishing Sea Otter  

• Parachuting Cats into Borneo  

• Food Web/Chain/Pyramid  

• Oil Spill lab  

• Lecture - Power point notes or 
Video clips   

• Web quests  
• Guided Readings   
• Coloring Communities  
• Vanishing Sea Otter   
• Parachuting Cats into Borneo  
• Biogeochemical Cycles Activity  
• Oil Spill Lab Oil_Spill_Lab.doc  
• Food Web Interactions  

 

Videos Ecology   
New York Times articles   
  
On-line resources including but not limited to:  
Science Music Video Subscription  
Kahn Academy  
Crash Course  
Bozeman Videos  
HHMI Resources  
  
NobelPrize.org  
 

Key Vocabulary Community, Interspecific interactions, Mutualism, Predation, Herbivore, Ecological niche, Coevolution, Trophic structure, Food chain, Food pyramid, 
Producers, Consumers, Decomposers, Herbivores, Carnivores, Omnivores, Autotrophs, Heterotrophs, Primary – Quaternary Consumers, Detritus – 
detritivores, Scavengers, Food web, Photosynthesis/Respiration, Cycles (Carbon, Water (Hydrologic), Nitrogen, Phosphorus) and Human Impact 
  

Evidence of Learning  Lecture   
PowerPoint notes or Video clips   
Guided Reading   
Vanishing Sea Otter  

https://riverdell-my.sharepoint.com/:w:/g/personal/michele_carcich_riverdell_org/EeQg3ZmRHfRMlCcOyWp6RUgBRUn0pJPvKEGc9lr8sBoFHg?e=vIie46
https://riverdell-my.sharepoint.com/:w:/g/personal/michele_carcich_riverdell_org/EazFNLblLAtLghe7qnIyXiUBowa7VmTVm5FcIpl6jxDqLQ?e=csY1pa
https://riverdell-my.sharepoint.com/:w:/g/personal/michele_carcich_riverdell_org/EbQmjjcqkEBLg7QUQf3hpbsBhQBG1eM0dPI0jHg59rjNUw?e=R8FZES
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EYBxykf_piZIsRI-_MTZyhQBVAlWs7_nYL4cqD9lQ6jO9w?e=m9ge1I


   
 

   
 

 Parachuting Cats into Borneo  
Effects_of_Human_Intervention_on_a_Food_Web_Activity.doc 
Biogeochemical Cycles Activity  
Oil Spill Lab  
Investigating Factors that Influence the Cooling of Earth.doc 
Plan and investigate individually and collaboratively to produce data and serve as the basis for evidence   
Ecosystem Project Assignment.docx 
Construct an explanation based on valid and reliable evidence obtained from a variety of resources   
Use mathematical representations of phenomena or design solution to support claims   
Evaluate the claims, evidence, and reasoning behind currently accepted explanations or solutions to determine the merits of arguments   
Ask questions that arise from examining models or a theory to clarify a relationship   
Apply concepts of statistics and probability to scientific questions   
Communicate scientific information in multiple formats  

Interdisciplinary 

Connections  

Cause and Effect   
Empirical evidence is required to differentiate between cause and correlation and make claims about specific causes and effects. (HS-LS2-8)   
Scale, Proportion, and Quantity   
The significance of a phenomenon is dependent on the scale, proportion, and quantity at which it occurs. (HS-LS2-1)   
Using the concept of orders of magnitude allows one to understand how a model at one scale relates to a model at another scale. (HS-LS2-2)   
Systems and System Models   
Models (e.g., physical, mathematical, computer models) can be used to simulate systems and interactions—including energy, matter, and information 
flows—within and between systems at different scales. (HS-LS2-5)   
Energy and Matter    
Energy cannot be created or destroyed—it only moves between one place and another place, between objects and/or fields, or between systems. (HS-
LS2-4)   
Energy drives the cycling of matter within and between systems. (HS-LS2-3)   
Stability and Change   
Much of science deals with constructing explanations of how things change and how they remain stable. (HS-LS2-6)  
   

Diversity, Equity, & 

Inclusion 

Journal of Chemical Education  
  
African Americans   
Holocausts and Genocides    
Political, economic, and social contributions of persons with disabilities and lesbian, gay, bisexual, and transgender people  

https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/ESpcVHrqLUJKvmJoOb_uKtcBhBATz8bM5IG2mDhoN2jTkQ?e=8hggzg
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/Efnnk8qMBuZOh2z_t3MZIL8ByOG_0xNa_lwVNHXtDNsjxw?e=rKen5f
https://riverdell-my.sharepoint.com/:w:/g/personal/chiara_brandoni_riverdell_org/EYDMIu9FNW9NtKrXd6-5epsBpxrX9Z9awDMHueWXebHHSw?e=QyeNi3
https://pubs.acs.org/doi/pdf/10.1021/acs.jchemed.1c00382


   
 

   
 

  

Career Readiness, Life 

Literacies, and Key 

Skills  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas. 

9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or practice. 
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem solving. 
9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to determine optimal design solutions. 
9.4.12.TL.2: Generate data using formula-based calculations in a spreadsheet and draw conclusions about the data. 
 

Computer Science & 

Design Thinking 

8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and support different interpretations of real-world phenomena. 

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.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. 

8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, and constraints (e.g., 

safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, maintenance and repair, ergonomics). 

8.2.12.ED.6: Analyze the effects of changing resources when designing a specific product or system (e.g., materials, energy, tools, capital, labor). 

Social Emotional 

Learning  

 

SELF-AWARENESS: Reflection questions, self-assessments 
SELF-MANAGEMENT:  Week at a glance and discussion about upcoming lessons at the start of the week; daily agenda 
SOCIAL AWARENESS: Sharing different perspectives and collaboration in POGIL lessons and lab work 
RELATIONSHIP SKILLS: Collaborative learning, peer teaching, labs in pairs/small groups 



   
 

   
 

Differentiation  

Resources/Materials 

  

ELL 

(English Language 

Learners) 

Special Education  At Risk  Enrichment  

• Reading resources will be 
provided to 
accommodate different 
reading levels. 

• Learning modules will 
contain learning 
resources, including but 
not limited to OneNote, 
videos, primary sources, 
PowerPoint, Movie 
Maker, and so on 

• Provide translated notes 
and key vocabulary terms 

• Provide images of key 
vocabulary terms and 
concepts 

• Word banks  

• Bilingual dictionaries 

• Assistive translator 
technology  

• Sentence frames 

• Simplified notes 

• Reduced homework 

• Simplified word problems 

• Graphic organizers 

• Matched sentences or 
procedures with pictures 

• Alternative presentation 
options 

• 1-2 sentence short 
responses 

• Shortened written 
assignments  

• Modified tests 

• Provide notes when 
student requests 

• Reduce project workload 

• Short summaries 

• Reading resources will be 
provided to 
accommodate different 
reading levels. 

• Learning modules will 

contain learning 

resources, including but 

not limited to OneNote, 

videos, primary sources, 

PowerPoint, Movie 

Maker, and so on 

• Display reminders 

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

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

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

• Flash cards 

• Teacher notes  

• Graphic organizer 

• Clear parameters and 
student workspace 

• Timer to monitor task 
and duration 

• Study guides  

• Guided notes 

• Choices for alternative 
assignments 

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

• Reading resources will 
be provided to 
accommodate 
different reading 
levels. 

• Learning modules will 
contain learning 
resources, including 
but not limited to 
OneNote, videos, 
primary sources, 
PowerPoint, Movie 
Maker, and so on 

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

• Students are allowed 
time and a half on 
assessments 

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

• Scaffolding 
assignments  

• Chunking of materials  

• Allow for errors 

• Pre-teach materials  

• Supply teacher demo 

• Rephrase of questions 
and directions  

• Visual cues or signs  

• Small group assistance 
or collaboration  

• Partner or group work 
on skill development  

• Labs - Potato Peroxidase 

• Higher expectations in 
writing conclusions 

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

• Inquiry leads discussions 
and activities 

• More complex tasks and 
projects 

• Higher level questioning 
and techniques  

• Student demoing and 
explanation  

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

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

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

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

• Use individualized 
learning options such as 
mentorships, 
internships, online 



   
 

   
 

• Individualized support 
based on pre-assessment 
data   

• Online activities 
completed at student’s 
pace   
 

• Students are allowed 
time and a half on 
assessments 

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

• Visual cues or signs 

• Rephrase of questions 
and directions 

• Partner or group work on 
skill development  

• Assistance with 

instructional videos or 

curated videos online 

• Individualized support 
based on pre-assessment 
data   

• Online activities 
completed at student’s 
pace   
 

• Assistance by 
instructional videos or 
curated videos online  

• Guide with options for 
student goal setting  

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

• Individualized support 
based on pre-
assessment data   

• Online activities 
completed at student’s 
pace   

 

 

courses, and 
independent study.   

 

 

 

 


