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Standards in Action: Climate Change Earth’s climate is now changing faster than at any point in the history of 
modern civilization, primarily as a result of human activities. Global climate change has already resulted in a 
wide range of impacts across New Jersey and in many sectors of its economy. The addition of academic 
standards that focus on climate change is important so that all students will have a basic understanding of the 
climate system, including the natural and human-caused factors that affect it. The underpinnings of climate 
change span across physical, life, as well as Earth and space sciences. The goal is for students to understand 
climate science as a way to inform decisions that improve quality of life for themselves, their community, and 
globally and to know how engineering solutions can allow us to mitigate impacts, adapt practices, and build 
resilient systems. The topic of climate change can easily be integrated into science classes. At each grade level 
in which systems thinking, managing uncertainty, and building arguments based on multiple lines of data are 
included, there are opportunities for students to develop essential knowledge and skills that will help them 
understand the impacts of climate change on humans, animals, and the environment. For example, in the earlier 
grades, students can use data from first hand 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. (NJDOE, Standards 
Draft Approval, 2020) 

 

Climate Change Connection: Biology is a naturally linked science to the discussion of climate change. In this 
course, the discussion of climate change will be specifically and purposefully discussed in units 4-6, while also 
linked where appropriate, in the remaining three units of the course. 
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Scope and Sequence 

Weeks 

(Based on a 
56 minute 

block) 

Unit Guiding Concepts Instructional Methods 

September - 

November 

30th 

1 - From Molecules to 
Organisms: Structure and 

Function 

Review: 
➔ Scientific Method / Experimental 

Design / Microscopy, Measurement 
& graphical analysis 

Characteristics of Life 
Cell Structure & Function 
Cell differentiation & specialization 
Multicellular organization 
Biochemistry ( functional roles of 
carbohydrates, lipids, proteins & enzymes, 
and nucleic acids) / Properties of Water 
Nutrition fundamentals 
Cell membrane structure & function  
Movement of molecules across a 
membrane 
Homeostasis & Feedback mechanisms 

Modeled instruction 
Direct Lecture presentations 
Inquiry Laboratory investigations 
Teacher demonstrations 
Technology based instruction 
Cooperative grouping 
Audio & Visual presentations 
Informational Text Summaries 
Research 
Journaling/Science writing 
  

December 1  

- February 1 
2 - Heredity: Inheritance and 

Variation in traits 

 
DNA Structure & Function 
Cell Cycle (Mitosis) 
Nucleic Acids & Protein Synthesis 
Mutations 
Meiosis 
Fundamentals of Genetics (Punnett 
Squares: monohybrid, co-dominance, 
incomplete dominance, sex-linked traits, 
pedigree charts) 
Chromosomes & Inheritance 
Human Genetics & Disease 
Biotechnology 

Modeled instruction 
Direct Lecture presentations 
Inquiry Laboratory investigations 
Teacher demonstrations 
Technology based instruction 
Cooperative grouping 
Audio & Visual presentations 
Informational Text Summaries 
Research 
Journaling/Science writing 

February - 2 

- March 15 

 
3 - Biological Evolution: 

Common Ancestry & Natural 
Selection 

 

Origin of Species 
Evolution: Theory & Evidence 
Darwin & Natural Selection 
Speciation 
Biological Adaptation 
Biodiversity 
Classification: Taxonomy, Phylogeny & 
dichotomous keys 

Modeled instruction 
Direct Lecture presentations 
Inquiry Laboratory investigations 
Teacher demonstrations 
Technology based instruction 
Cooperative grouping 
Audio & Visual presentations 
Informational Text Summaries 
Research 
Journaling/Science writing 
 

March 15 - 

April 15  

4 - Matter & Energy: The Flow 
through Living Systems & 

Ecosystems  
 

Photosynthesis & Chloroplast Structure  
Cellular Respiration & Mitochondria 
structure 
Cycles of Matter in Ecosystems 
Energy Transfer in Ecosystems: 
Food Chains, Food Webs, Ecology 
Pyramids   

 
Modeled instruction 
Direct Lecture presentations 
Inquiry Laboratory investigations 
Teacher demonstrations 
Technology based instruction 
Cooperative grouping 
Audio & Visual presentations 
Informational Text Summaries 
Research 
Journaling/Science writing 
 

April 16th  -  

May 15th 
5- Ecosystems: Interdependent 

Relationships & Dynamics 

 
Species interactions & relationships 
(Symbiotic Relationships) 
Biomes and Climate Zones 
Niche, Habitat, and Adaptation 

 
Modeled instruction 
Direct Lecture presentations 
Inquiry Laboratory investigations 
Teacher demonstrations 
Technology based instruction 



Populations and population growth  
 

Cooperative grouping 
Audio & Visual presentations 
Informational Text Summaries 
Research 
Journaling/Science writing 
 

May 15th - 

June 15th 
6 - Ecosystems: Human Impact 

on Climate and Biodiversity 

Human activities and their impact on 
earth’s systems 
Renewable / Non-renewable resources 
use & misuse 
Natural Disasters 
Cause/effect: Global Warming/ 
Climate Change 
Science & engineering solutions to 
reduce human impact on Earth’s 
systems 

Modeled instruction 
Direct Lecture presentations 
Inquiry Laboratory investigations 
Teacher demonstrations 
Technology based instruction 
Cooperative grouping 
Audio & Visual presentations 
Informational Text Summaries 
Research 
Journaling/Science writing 

 
  

Unit 1 

From Molecules to Organisms: Structure and Function 

Summary and Rationale 

This unit is based on the underlying principle that the cell is the basic unit of life.  After a brief review of 
general scientific process and procedure including inquiry and experimentation, the focus shifts to 
investigating and formulating an answer to the question “How do the structures of organisms enable life’s 
functions?” Students investigate, research and construct explanations for the structure and functions of cells 
as the basic unit of life, including the structural properties that define the biomolecules.  Students will 
explore how the structure of DNA determines the structure of proteins and how proteins then carry out 
essential functions of life through systems of specialized cells. Students will develop and use models to 
illustrate the hierarchical organization of interacting systems that provide specific functions within 
multicellular organisms, as well as investigate in order to provide evidence that feedback mechanisms 
maintain homeostasis.  
The crosscutting concepts of structure and function, matter and energy, and systems and system models are 
called out as organizing concepts for the disciplinary core ideas. Students use critical reading, modeling, and 
conducting investigations. Students also use the science and engineering practices to demonstrate 
understanding of the disciplinary core ideas.   

Recommended Pacing 

See Scope and Sequence   

Standards 

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



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

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

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

 

Interdisciplinary Connections 



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. 

WHST.9-
12.2 

Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, 
or technical processes. 

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 an understanding of the subject under investigation. 

WHST.11-
12.8 

Gather relevant information from multiple authoritative print and digital sources, using advanced searches 
effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; 
integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on 
any one source and following a standard format for citation. 

WHST.9-
12.9 

Draw evidence from informational texts to support analysis, reflection, and research. 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations 
to enhance understanding of findings, reasoning, and evidence and to add interest. 

Integration of Technology 

 8.1-  All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems 
individually and collaborate and create and communicate knowledge. 

 8.2  All students will develop an understanding of the nature and impact of technology, engineering, technological 
design, computational thinking and the designed world as they relate to the individual, global society, and the 
environment. 

Career Readiness, Life Literacies and Key Skills  

9.1.12.CF
R.3 

Research companies with corporate governance policies supporting the common good and human rights. 

9.4.12.CI.
1 

Demonstrate the ability to reflect, analyze, and use creative skills and ideas (e.g., 1.1.12prof.CR3a). 

9.4.12.CT
.1 

Identify problem-solving strategies used in the development of an innovative product or practice (e.g., 
1.1.12acc.C1b, 2.2.12.PF.3). 

9.4.12.CT
.3 

Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design a 
service learning activity that addresses a local or global issue (e.g., environmental justice). 

9.4.12.GC
A.1 

Collaborate with individuals to analyze a variety of potential solutions to climate change effects and 
determine why some solutions (e.g., political. economic, cultural) may work better than others (e.g., 
SL.11-12.1., HS-ETS1-1, HS-ETS1-2, HS-ETS1-4, 6.3.12.GeoGI.1, 7.1.IH.IPERS.6, 7.1.IL.IPERS.7, 
8.2.12.ETW.3). 

9.4.12.IM
L.5 

Evaluate, synthesize, and apply information on climate change from various sources appropriately (e.g., 
2.1.12.CHSS.6, S.IC.B.4, S.IC.B.6, 8.1.12.DA.1, 6.1.12.GeoHE.14.a, 7.1.AL.PRSNT.2). 



9.4.12.IM
L.6 

Use various types of media to produce and store information on climate change for different purposes and 
audiences with sensitivity to cultural, gender, and age diversity (e.g., NJSLSA.SL5). 

 
9.4.12.IM
L.7 

Develop an argument to support a claim regarding a current workplace or societal/ethical issue such as 
climate change (e.g., NJSLSA.W1, 7.1.AL.PRSNT.4). 

Science Websites: 
https://www.ibiology.org/ 
https://basicbiology.net/ 
http://www.johnkyrk.com/ 
http://www.bio-alive.com/animations/cell-biology.htm 
http://www.biologycorner.com 
http://www.pbslearningmedia.org 
https://askabiologist.asu.edu/ 
https://www.khanacademy.org/science/biology 
http://www.bozemanscience.com 
http://www.nabt.org 
http://news.sciencemag.org/category/biology 
http://nsf.gov/ 
https://newsela.com/ 
http://www.nextgenscience.org 
http://nextgenscience.org/overview-topics 

Tier 1 Modifications and Accommodations 
Including special education students, Multilingual Language Learners (MLLs), students at risk of school failure, gifted 

and talented students, and students with 504 plans; 

Teachers can choose from any of the suggested modifications that follow based upon teaching style, 
instructional method and needs of individual students. 
 
General Modifications for students struggling to learn: 

● Focus on building relationships in the classroom. 
● Control the stressors for the student and manage alternate pathways for completion of assignments. 
● Provide feedback utilizing a growth mindset and praise what is done correctly based upon effort, attitude and 

strategy. 
● Boost engagement with material by providing opportunities of differentiation, group work and alternative 

assignments/assessments where appropriate. 
MLL 

● Provide additional wait time for student responses to questions to allow students the ability to undergo the process 
of translation between languages, composition of response and attempted response. 

● Simplification of sentence structure and repetition of questions/sentences exactly as stated before trying to 
rephrase to allow MLL students to hear the sentence and try to comprehend it.   

● Rephrase idioms and teach their meanings as when learning a new language, translations are often very literal.  IE 
“Take a stab at it.”  Ensure students understand what is meant. 

● Use directed reading activities.  Ensure preview of text before assigned/read, provide pre-reading questions about 
the main idea and offer help utilizing key words. 

● Allow the use of Google Translate where appropriate. 
● Utilize bilingual reading texts provided by the STC program. 



G/T 
Utilize differentiation in the areas of acceleration, enrichment, and grouping.  Examples include, but are not limited to: 

● interdisciplinary and problem-based assignments with planned scope and sequence  
● advance, accelerated, or compacted content  
● abstract and advanced higher-level thinking  
● allowance for individual student interests  
● assignments geared to development in areas of affect, creativity, cognition, and research skills  
● complex, in-depth assignments  
● diverse enrichment that broadens learning  
● variety in types of resources  
● internships, mentorships and independent study where applicable 

504/IEP 
Modifications and accommodations must be aligned to stated plan and uphold expectations of the plan lawfully.  Every 
student requires a different set of accommodations based upon need.  Examples specific to science practice include, but 
are not limited to: 

● Note taker or lab assistant 
● Group lab assignments 
● Use of scribe 
● Adjustable tables and lab equipment within reach 
● Classrooms, labs and field trips in accessible locations 
● Additional time and separate room for test taking 
● Additional time for in-class assignments 
● Additional time in lab 
● Visual and tactile instructional demonstrations 
● Computer with voice output, spelling and grammar checker 
● Seating in the front of the class 
● Tactile drawings and graphs, and three-dimensional models 
● Assignments in electronic format 
● Large-print handouts, lab signs and equipment labels 
● TV monitor connected to microscope to enlarge images 
● Computer equipped to enlarge screen characters and images 
● Auditory lab warning signals 
● Adaptive lab equipment (talking calculators, talking thermometers, light probes, tactile timers) 
● Staples on sticks to indicate units of measurement 
● Visual warning system for lab emergencies 

Career Readiness, Life Literacies, and Key Skills NJSLS 

 Please select all standards that apply to this unit of study: 
❏ Act as a responsible and contributing citizen and employee. 
❏ Apply appropriate academic and technical skills. 
❏ Attend to personal health and financial well being. 
❏ Communicate clearly and effectively and with reason. 
❏ Consider the environmental social and economic impacts of decisions. 
❏ Demonstrate creativity and innovation.  
❏ Employ valid and reliable research strategies. 
❏ Utilize critical thinking to make sense of problems and persevere in solving them. 
❏ Model integrity, ethical leadership, and effective management. 



❏ Plan education and career paths aligned to personal goals. 
❏ Use technology to enhance productivity. 
❏ Work productively in teams while using cultural global competence. 

  
 Suggestions on integrating these standards can be found at: https://www.nj.gov/education/standards/clicks/ 

LINKS TO CAREERS: 
https://www.aibs.org/careers/ 
 

 
  

Unit 2 

Heredity: Inheritance and Variation in Traits 

Summary and Rationale 

This unit is based on the underlying principle that DNA contains the genetic instructions for the development and 
function of all living things.  Students analyze data and develop models to make sense of the relationship between 
DNA and chromosomes in the process of cellular division, which passes traits from one generation to the next. 
Students determine why individuals of the same species vary in how they look, function, and behave. Students develop 
conceptual models of the role of DNA in the unity of life on Earth and use statistical models to explain the importance 
of variation within populations for the survival and evolution of species. Ethical issues related to genetic modification 
of organisms and the nature of science are described. Students explain the mechanisms of genetic inheritance and 
describe the environmental and genetic causes of gene mutation and the alteration of gene expression. 
The crosscutting concepts of structure and function, patterns, and cause and effect are used as organizing concepts for 
the disciplinary core ideas. Students also use the science and engineering practices to demonstrate understanding of the 
disciplinary core ideas.  

Recommended Pacing 

See Scope and Sequence (page 1) 

Standards 

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

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



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

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

 

Interdisciplinary Connections 

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. 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.  

WHST.9-
12. 1 

Write arguments focused on discipline-specific content. 

SL.11-
12.5 

Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in 
presentations to enhance understanding of findings, reasoning, and evidence and to add interest. 

MP.2 Reason abstractly and quantitatively. 

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) 

Integration of Technology 

 8.1-  All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems 
individually and collaborate and create and communicate knowledge. 

 8.2  All students will develop an understanding of the nature and impact of technology, engineering, technological 
design, computational thinking and the designed world as they relate to the individual, global society, and the 
environment. 

Career Readiness, Life Literacies and Key Skills  

9.1.12.CF
R.3 

Research companies with corporate governance policies supporting the common good and human rights. 

9.4.12.CI.
1 

Demonstrate the ability to reflect, analyze, and use creative skills and ideas (e.g., 1.1.12prof.CR3a). 

9.4.12.CT
.1 

Identify problem-solving strategies used in the development of an innovative product or practice (e.g., 
1.1.12acc.C1b, 2.2.12.PF.3). 

9.4.12.CT
.3 

Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design a 
service learning activity that addresses a local or global issue (e.g., environmental justice). 

9.4.12.GC
A.1 

Collaborate with individuals to analyze a variety of potential solutions to climate change effects and 
determine why some solutions (e.g., political. economic, cultural) may work better than others (e.g., 
SL.11-12.1., HS-ETS1-1, HS-ETS1-2, HS-ETS1-4, 6.3.12.GeoGI.1, 7.1.IH.IPERS.6, 7.1.IL.IPERS.7, 
8.2.12.ETW.3). 

9.4.12.IM
L.5 

Evaluate, synthesize, and apply information on climate change from various sources appropriately (e.g., 
2.1.12.CHSS.6, S.IC.B.4, S.IC.B.6, 8.1.12.DA.1, 6.1.12.GeoHE.14.a, 7.1.AL.PRSNT.2). 

9.4.12.IM
L.6 

Use various types of media to produce and store information on climate change for different purposes and 
audiences with sensitivity to cultural, gender, and age diversity (e.g., NJSLSA.SL5). 

 
9.4.12.IM
L.7 

Develop an argument to support a claim regarding a current workplace or societal/ethical issue such as 
climate change (e.g., NJSLSA.W1, 7.1.AL.PRSNT.4). 

 Science Websites: 
 https://www.ibiology.org/ 
 https://basicbiology.net/ 
 http://www.johnkyrk.com/ 
 http://www.bio-alive.com/animations/cell-biology.htm 
 http://www.biologycorner.com 
 http://www.pbslearningmedia.org 
 https://askabiologist.asu.edu/ 



 https://www.khanacademy.org/science/biology 
 http://www.bozemanscience.com 
 http://www.nabt.org 
 http://news.sciencemag.org/category/biology 
 http://nsf.gov/ 
 https://newsela.com/ 
 http://www.nextgenscience.org 
 http://nextgenscience.org/overview-topics 

Tier 1 Modifications and Accommodations 
Including special education students, Multilingual Language Learners (MLLs), students at risk of school failure, gifted 

and talented students, and students with 504 plans; 

Teachers can choose from any of the suggested modifications that follow based upon teaching style, instructional 
method and needs of individual students. 
 
General Modifications for students struggling to learn: 

● Focus on building relationships in the classroom. 
● Control the stressors for the student and manage alternate pathways for completion of assignments. 
● Provide feedback utilizing a growth mindset and praise what is done correctly based upon effort, attitude and 

strategy. 
● Boost engagement with material by providing opportunities of differentiation, group work and alternative 

assignments/assessments where appropriate. 
MLL 

● Provide additional wait time for student responses to questions to allow students the ability to undergo the process 
of translation between languages, composition of response and attempted response. 

● Simplification of sentence structure and repetition of questions/sentences exactly as stated before trying to rephrase 
to allow MLL students to hear the sentence and try to comprehend it.   

● Rephrase idioms and teach their meanings as when learning a new language, translations are often very literal.  IE 
“Take a stab at it.”  Ensure students understand what is meant. 

● Use directed reading activities.  Ensure preview of text before assigned/read, provide pre-reading questions about 
the main idea and offer help utilizing key words. 

● Allow the use of Google Translate where appropriate. 
● Utilize bilingual reading texts provided by the STC program. 

G/T 
Utilize differentiation in the areas of acceleration, enrichment, and grouping.  Examples include, but are not limited to: 

● interdisciplinary and problem-based assignments with planned scope and sequence  
● advance, accelerated, or compacted content  
● abstract and advanced higher-level thinking  
● allowance for individual student interests  
● assignments geared to development in areas of affect, creativity, cognition, and research skills  
● complex, in-depth assignments  
● diverse enrichment that broadens learning  
● variety in types of resources  
● internships, mentorships and independent study where applicable 

504/IEP 
Modifications and accommodations must be aligned to stated plan and uphold expectations of the plan lawfully.  Every 
student requires a different set of accommodations based upon need.  Examples specific to science practice include, but 
are not limited to: 

● Note taker or lab assistant 
● Group lab assignments 
● Use of scribe 
● Adjustable tables and lab equipment within reach 



● Classrooms, labs and field trips in accessible locations 
● Additional time and separate room for test taking 
● Additional time for in-class assignments 
● Additional time in lab 
● Visual and tactile instructional demonstrations 
● Computer with voice output, spelling and grammar checker 
● Seating in the front of the class 
● Tactile drawings and graphs, and three-dimensional models 
● Assignments in electronic format 
● Large-print handouts, lab signs and equipment labels 
● TV monitor connected to microscope to enlarge images 
● Computer equipped to enlarge screen characters and images 
● Auditory lab warning signals 
● Adaptive lab equipment (talking calculators, talking thermometers, light probes, tactile timers) 
● Staples on sticks to indicate units of measurement 
● Visual warning system for lab emergencies 

Career Readiness, Life Literacies, and Key Skills NJSLS 

 Please select all standards that apply to this unit of study: 
❏ Act as a responsible and contributing citizen and employee. 
❏ Apply appropriate academic and technical skills. 
❏ Attend to personal health and financial well being. 
❏ Communicate clearly and effectively and with reason. 
❏ Consider the environmental social and economic impacts of decisions. 
❏ Demonstrate creativity and innovation.  
❏ Employ valid and reliable research strategies. 
❏ Utilize critical thinking to make sense of problems and persevere in solving them. 
❏ Model integrity, ethical leadership, and effective management. 
❏ Plan education and career paths aligned to personal goals. 
❏ Use technology to enhance productivity. 
❏ Work productively in teams while using cultural global competence. 

  
 Suggestions on integrating these standards can be found at: https://www.nj.gov/education/standards/clicks/ 

LINKS TO CAREERS: 
https://www.ashg.org/education/careers.shtml 

 
 

Unit 3 

Biological Evolution: Common Ancestry & Natural Selection 



Summary and Rationale 

This unit is based on the underlying principle that valid and reliable evidence obtained from a variety of 
sources lay the foundation for the assumption that scientific 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. The focus then shifts to 
answering the question, “How does Natural Selection lead to adaptations of populations?” Students 
construct explanations, design solutions, analyze and interpret data and engage in argument from evidence to 
investigate and make sense of the relationship between the environment and natural selection. Students also 
develop an understanding of the factors causing natural selection of species over time. They also demonstrate 
an understanding of how multiple lines of evidence contribute to the strength of scientific theories and 
natural selection.  Additionally, students construct explanations for the processes of natural selection and 
evolution and then communicate how multiple lines of evidence support these explanations.  Students 
attempt to answer the question, “What evidence shows that different species are related?”  by evaluating 
evidence of conditions that may result in new species and understand the role of genetic variation in natural 
selection.   Students can apply concepts of probability to explain trends in population as those trends relate to 
advantageous heritable trait in a specific environment.   Students demonstrate an understanding of these 
concepts by obtaining, evaluating, and communicating information and constructing explanations and 
designing solutions. 
The cross-cutting concepts of patterns and cause and effect serve as organizing concepts for disciplinary core 
ideas. Students also use the science and engineering practices to demonstrate understanding of disciplinary 
core ideas.  

Recommended Pacing 

 See Scope and Sequence (page 1) 

Standards 

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

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

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

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



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

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



 



Interdisciplinary Connections 

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-
11.12.8  

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.  

WHST.9-
12.2 

Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 
experiments, or technical processes. 

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.  

MP.2 Reason abstractly and quantitatively. 

Integration of Technology 

 8.1-  All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems 
individually and collaborate and create and communicate knowledge. 

 8.2  All students will develop an understanding of the nature and impact of technology, engineering, technological 
design, computational thinking and the designed world as they relate to the individual, global society, and the 
environment. 
  

Career Readiness, Life Literacies and Key Skills  

9.1.12.CF
R.3 

Research companies with corporate governance policies supporting the common good and human rights. 

9.4.12.CI.
1 

Demonstrate the ability to reflect, analyze, and use creative skills and ideas (e.g., 1.1.12prof.CR3a). 

9.4.12.CT
.1 

Identify problem-solving strategies used in the development of an innovative product or practice (e.g., 
1.1.12acc.C1b, 2.2.12.PF.3). 

9.4.12.CT
.3 

Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design a 
service learning activity that addresses a local or global issue (e.g., environmental justice). 

9.4.12.GC
A.1 

Collaborate with individuals to analyze a variety of potential solutions to climate change effects and 
determine why some solutions (e.g., political. economic, cultural) may work better than others (e.g., 
SL.11-12.1., HS-ETS1-1, HS-ETS1-2, HS-ETS1-4, 6.3.12.GeoGI.1, 7.1.IH.IPERS.6, 7.1.IL.IPERS.7, 
8.2.12.ETW.3). 

9.4.12.IM
L.5 

Evaluate, synthesize, and apply information on climate change from various sources appropriately (e.g., 
2.1.12.CHSS.6, S.IC.B.4, S.IC.B.6, 8.1.12.DA.1, 6.1.12.GeoHE.14.a, 7.1.AL.PRSNT.2). 

9.4.12.IM
L.6 

Use various types of media to produce and store information on climate change for different purposes and 
audiences with sensitivity to cultural, gender, and age diversity (e.g., NJSLSA.SL5). 



 
9.4.12.IM
L.7 

Develop an argument to support a claim regarding a current workplace or societal/ethical issue such as 
climate change (e.g., NJSLSA.W1, 7.1.AL.PRSNT.4). 

Science Websites: 
https://www.ibiology.org/ 
https://basicbiology.net/ 
http://www.johnkyrk.com/ 
http://www.bio-alive.com/animations/cell-biology.htm 
http://www.biologycorner.com 
http://www.pbslearningmedia.org 
https://askabiologist.asu.edu/ 
https://www.khanacademy.org/science/biology 
http://www.bozemanscience.com 
http://www.nabt.org 
http://news.sciencemag.org/category/biology 
http://nsf.gov/ 
https://newsela.com/ 
http://www.nextgenscience.org 
http://nextgenscience.org/overview-topics 

Tier 1 Modifications and Accommodations 
Including special education students, Multilingual Language Learners (MLLs), students at risk of school failure, gifted 

and talented students, and students with 504 plans; 

Teachers can choose from any of the suggested modifications that follow based upon teaching style, instructional 
method and needs of individual students. 
 
General Modifications for students struggling to learn: 

● Focus on building relationships in the classroom. 
● Control the stressors for the student and manage alternate pathways for completion of assignments. 
● Provide feedback utilizing a growth mindset and praise what is done correctly based upon effort, attitude and 

strategy. 
● Boost engagement with material by providing opportunities of differentiation, group work and alternative 

assignments/assessments where appropriate. 
MLL 

● Provide additional wait time for student responses to questions to allow students the ability to undergo the process 
of translation between languages, composition of response and attempted response. 

● Simplification of sentence structure and repetition of questions/sentences exactly as stated before trying to rephrase 
to allow MLL students to hear the sentence and try to comprehend it.   

● Rephrase idioms and teach their meanings as when learning a new language, translations are often very literal.  IE 
“Take a stab at it.”  Ensure students understand what is meant. 

● Use directed reading activities.  Ensure preview of text before assigned/read, provide pre-reading questions about 
the main idea and offer help utilizing key words. 

● Allow the use of Google Translate where appropriate. 
● Utilize bilingual reading texts provided by the STC program. 

G/T 
Utilize differentiation in the areas of acceleration, enrichment, and grouping.  Examples include, but are not limited to: 

● interdisciplinary and problem-based assignments with planned scope and sequence  
● advance, accelerated, or compacted content  
● abstract and advanced higher-level thinking  
● allowance for individual student interests  
● assignments geared to development in areas of affect, creativity, cognition, and research skills  



● complex, in-depth assignments  
● diverse enrichment that broadens learning  
● variety in types of resources  
● internships, mentorships and independent study where applicable 

504/IEP 
Modifications and accommodations must be aligned to stated plan and uphold expectations of the plan lawfully.  Every 
student requires a different set of accommodations based upon need.  Examples specific to science practice include, but 
are not limited to: 

● Note taker or lab assistant 
● Group lab assignments 
● Use of scribe 
● Adjustable tables and lab equipment within reach 
● Classrooms, labs and field trips in accessible locations 
● Additional time and separate room for test taking 
● Additional time for in-class assignments 
● Additional time in lab 
● Visual and tactile instructional demonstrations 
● Computer with voice output, spelling and grammar checker 
● Seating in the front of the class 
● Tactile drawings and graphs, and three-dimensional models 
● Assignments in electronic format 
● Large-print handouts, lab signs and equipment labels 
● TV monitor connected to microscope to enlarge images 
● Computer equipped to enlarge screen characters and images 
● Auditory lab warning signals 
● Adaptive lab equipment (talking calculators, talking thermometers, light probes, tactile timers) 
● Staples on sticks to indicate units of measurement 
● Visual warning system for lab emergencies 

Career Readiness, Life Literacies, and Key Skills NJSLS 

 Please select all standards that apply to this unit of study: 
❏ Act as a responsible and contributing citizen and employee. 
❏ Apply appropriate academic and technical skills. 
❏ Attend to personal health and financial well being. 
❏ Communicate clearly and effectively and with reason. 
❏ Consider the environmental social and economic impacts of decisions. 
❏ Demonstrate creativity and innovation.  
❏ Employ valid and reliable research strategies. 
❏ Utilize critical thinking to make sense of problems and persevere in solving them. 
❏ Model integrity, ethical leadership, and effective management. 
❏ Plan education and career paths aligned to personal goals. 
❏ Use technology to enhance productivity. 
❏ Work productively in teams while using cultural global competence. 

  
 Suggestions on integrating these standards can be found at: https://www.nj.gov/education/standards/clicks/  



LINKS TO CAREERS: 
https://www.careersinpublichealth.net/careers/genetic-engineer/ 

 
 

Unit 4 

Matter & Energy: The Flow through Living Systems & Ecosystems  

Summary and Rationale 

This unit is based on the underlying principle that sustaining life requires substantial energy and matter 
inputs. As matter and energy flow through different organizational levels—cells, tissues, organs, organisms, 
populations, communities, and ecosystems—of living systems, chemical elements are recombined in 
different ways to form different products. The result of these chemical reactions is that energy is transferred 
from one system of interacting molecules to another.  The focus is on students answering the question, “How 
does matter and energy cycle through an ecosystem?”  Students construct explanations for the role of energy 
in the cycling of matter in organisms and ecosystems. They apply mathematical concepts to develop evidence 
to support explanations of the interactions of photosynthesis and cellular respiration, and they will develop 
models to communicate these explanations. Students also understand organisms' interactions with each other 
and their physical environment and how organisms obtain resources.   
Students utilize the crosscutting concepts of matter and energy and systems, and system models to make 
sense of ecosystem dynamics. Students are expected to use students construct explanations for the role of 
energy in the cycling of matter in organisms and ecosystems. They apply mathematical concepts to develop 
evidence to support explanations as they demonstrate their understanding of the disciplinary core ideas. 

Recommended Pacing 

See Scope & Sequence (page 1)  

Standards 

HS-LS1-5 Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy.  

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

HS-LS1-7 Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food 
molecules and oxygen molecules are broken and the bonds in new compounds are formed, resulting 
in a net transfer of energy. 



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

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

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



 



Interdisciplinary Connections 

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.  

SL.11-12.5   
  

Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations 
to enhance understanding of findings, reasoning, and evidence and to add interest.  

MP.2 Reason abstractly and quantitatively.  

MP.4  Model with mathematics. 

HSN-Q.A.1  Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret nits 
consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

HSN-Q.A.2  Define appropriate quantities for the purpose of descriptive modeling. 

HSN-Q.A.3  Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

Integration of Technology 

 8.1-  All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems 
individually and collaborate and create and communicate knowledge. 

 8.2  All students will develop an understanding of the nature and impact of technology, engineering, technological 
design, computational thinking and the designed world as they relate to the individual, global society, and the 
environment. 
  

Career Readiness, Life Literacies and Key Skills  

9.1.12.CF
R.3 

Research companies with corporate governance policies supporting the common good and human rights. 

9.4.12.CI.
1 

Demonstrate the ability to reflect, analyze, and use creative skills and ideas (e.g., 1.1.12prof.CR3a). 

9.4.12.CT
.1 

Identify problem-solving strategies used in the development of an innovative product or practice (e.g., 
1.1.12acc.C1b, 2.2.12.PF.3). 

9.4.12.CT
.3 

Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design a 
service learning activity that addresses a local or global issue (e.g., environmental justice). 

9.4.12.GC
A.1 

Collaborate with individuals to analyze a variety of potential solutions to climate change effects and 
determine why some solutions (e.g., political. economic, cultural) may work better than others (e.g., 
SL.11-12.1., HS-ETS1-1, HS-ETS1-2, HS-ETS1-4, 6.3.12.GeoGI.1, 7.1.IH.IPERS.6, 7.1.IL.IPERS.7, 
8.2.12.ETW.3). 



9.4.12.IM
L.5 

Evaluate, synthesize, and apply information on climate change from various sources appropriately (e.g., 
2.1.12.CHSS.6, S.IC.B.4, S.IC.B.6, 8.1.12.DA.1, 6.1.12.GeoHE.14.a, 7.1.AL.PRSNT.2). 

9.4.12.IM
L.6 

Use various types of media to produce and store information on climate change for different purposes and 
audiences with sensitivity to cultural, gender, and age diversity (e.g., NJSLSA.SL5). 

 
9.4.12.IM
L.7 

Develop an argument to support a claim regarding a current workplace or societal/ethical issue such as 
climate change (e.g., NJSLSA.W1, 7.1.AL.PRSNT.4). 

Suggested Resources/Technology Tools 

https://www.sustainablejerseyschools.com/resources/resource-library/climate-change-curriculum/ 
 Science Websites: 
 https://www.ibiology.org/ 
 https://basicbiology.net/ 
 http://www.johnkyrk.com/ 
 http://www.bio-alive.com/animations/cell-biology.htm 
 http://www.biologycorner.com 
 http://www.pbslearningmedia.org 
 https://askabiologist.asu.edu/ 
 https://www.khanacademy.org/science/biology 
 http://www.bozemanscience.com 
 http://www.nabt.org 
 http://news.sciencemag.org/category/biology 
 http://nsf.gov/ 
 https://newsela.com/ 
 http://www.nextgenscience.org 
 http://nextgenscience.org/overview-topics 

Tier 1 Modifications and Accommodations 
Including special education students, Multilingual Language Learners (MLLs), students at risk of school failure, gifted 

and talented students, and students with 504 plans; 

Teachers can choose from any of the suggested modifications that follow based upon teaching style, instructional 
method and needs of individual students. 
 
General Modifications for students struggling to learn: 

● Focus on building relationships in the classroom. 
● Control the stressors for the student and manage alternate pathways for completion of assignments. 
● Provide feedback utilizing a growth mindset and praise what is done correctly based upon effort, attitude and 

strategy. 
● Boost engagement with material by providing opportunities of differentiation, group work and alternative 

assignments/assessments where appropriate. 
MLL 

● Provide additional wait time for student responses to questions to allow students the ability to undergo the process 
of translation between languages, composition of response and attempted response. 

● Simplification of sentence structure and repetition of questions/sentences exactly as stated before trying to rephrase 
to allow MLL students to hear the sentence and try to comprehend it.   

● Rephrase idioms and teach their meanings as when learning a new language, translations are often very literal.  IE 
“Take a stab at it.”  Ensure students understand what is meant. 



● Use directed reading activities.  Ensure preview of text before assigned/read, provide pre-reading questions about 
the main idea and offer help utilizing key words. 

● Allow the use of Google Translate where appropriate. 
● Utilize bilingual reading texts provided by the STC program. 

G/T 
Utilize differentiation in the areas of acceleration, enrichment, and grouping.  Examples include, but are not limited to: 

● interdisciplinary and problem-based assignments with planned scope and sequence  
● advance, accelerated, or compacted content  
● abstract and advanced higher-level thinking  
● allowance for individual student interests  
● assignments geared to development in areas of affect, creativity, cognition, and research skills  
● complex, in-depth assignments  
● diverse enrichment that broadens learning  
● variety in types of resources  
● internships, mentorships and independent study where applicable 

504/IEP 
Modifications and accommodations must be aligned to stated plan and uphold expectations of the plan lawfully.  Every 
student requires a different set of accommodations based upon need.  Examples specific to science practice include, but 
are not limited to: 

● Note taker or lab assistant 
● Group lab assignments 
● Use of scribe 
● Adjustable tables and lab equipment within reach 
● Classrooms, labs and field trips in accessible locations 
● Additional time and separate room for test taking 
● Additional time for in-class assignments 
● Additional time in lab 
● Visual and tactile instructional demonstrations 
● Computer with voice output, spelling and grammar checker 
● Seating in the front of the class 
● Tactile drawings and graphs, and three-dimensional models 
● Assignments in electronic format 
● Large-print handouts, lab signs and equipment labels 
● TV monitor connected to microscope to enlarge images 
● Computer equipped to enlarge screen characters and images 
● Auditory lab warning signals 
● Adaptive lab equipment (talking calculators, talking thermometers, light probes, tactile timers) 
● Staples on sticks to indicate units of measurement 
● Visual warning system for lab emergencies 

Career Readiness, Life Literacies, and Key Skills NJSLS 

 Please select all standards that apply to this unit of study: 
❏ Act as a responsible and contributing citizen and employee. 
❏ Apply appropriate academic and technical skills. 
❏ Attend to personal health and financial well being. 
❏ Communicate clearly and effectively and with reason. 
❏ Consider the environmental social and economic impacts of decisions. 
❏ Demonstrate creativity and innovation.  



❏ Employ valid and reliable research strategies. 
❏ Utilize critical thinking to make sense of problems and persevere in solving them. 
❏ Model integrity, ethical leadership, and effective management. 
❏ Plan education and career paths aligned to personal goals. 
❏ Use technology to enhance productivity. 
❏ Work productively in teams while using cultural global competence. 

  
 Suggestions on integrating these standards can be found at: https://www.nj.gov/education/standards/clicks/  

LINKS TO CAREERS: 
https://www.learnhowtobecome.org/career-resource-center/careers-with-plants/ 

 
 

Unit 5 

Ecosystems: Interdependent Relationships & Dynamics 

Summary and Rationale 

This unit is based on the underlying principle that biological communities in ecosystems are based on stable 
interrelationships and interdependence of organisms and their environment.  Students formulate answers to 
the question, “How and why do organisms interact with each other (biotic factors) and their environment 
(abiotic factors), and what affects these interactions?”   Secondary ideas include the interdependent 
relationships in ecosystems; dynamics of ecosystems; and functioning, resilience, and social interactions, 
including group behavior. Students use mathematical reasoning and models to make sense of carrying 
capacity, factors affecting biodiversity and populations, the cycling of matter and flow of energy through 
systems. 
The crosscutting concepts of scale, proportion, and quantity and stability and change are called out as 
organizing concepts for the disciplinary core ideas. Students are expected to use mathematical reasoning and 
models to demonstrate proficiency with the disciplinary core ideas. 
 

Recommended Pacing 

See Scope & Sequence (page 1)  

Standards 

HS-LS2-
1 

Use mathematical and/or computational representations to support explanations of factors that 
affect the carrying capacity of ecosystems at different scales.  



HS-LS2-
2 

Use mathematical representations to support and revise explanations based on evidence about 
factors affecting biodiversity and populations in ecosystems of different scales. 

HS-LS2-
5 

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



 



Interdisciplinary Connections 

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.  

SL.11-12.5   
  

Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations 
to enhance understanding of findings, reasoning, and evidence and to add interest. 

MP.2 Reason abstractly and quantitatively. 

MP.4  Model with mathematics. 

HSN-Q.A.1  Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret 
units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

HSN-Q.A.2  Define appropriate quantities for the purpose of descriptive modeling. 

HSN-Q.A.3  Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.  

Integration of Technology 

 8.1-  All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems 
individually and collaborate and create and communicate knowledge. 

 8.2  All students will develop an understanding of the nature and impact of technology, engineering, technological 
design, computational thinking and the designed world as they relate to the individual, global society, and the 
environment. 
  

Career Readiness, Life Literacies and Key Skills  

9.1.12.CF
R.3 

Research companies with corporate governance policies supporting the common good and human rights. 

9.4.12.CI.
1 

Demonstrate the ability to reflect, analyze, and use creative skills and ideas (e.g., 1.1.12prof.CR3a). 

9.4.12.C
T.1 

Identify problem-solving strategies used in the development of an innovative product or practice (e.g., 
1.1.12acc.C1b, 2.2.12.PF.3). 

9.4.12.C
T.3 

Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design a 
service learning activity that addresses a local or global issue (e.g., environmental justice). 

9.4.12.G
CA.1 

Collaborate with individuals to analyze a variety of potential solutions to climate change effects and 
determine why some solutions (e.g., political. economic, cultural) may work better than others (e.g., 
SL.11-12.1., HS-ETS1-1, HS-ETS1-2, HS-ETS1-4, 6.3.12.GeoGI.1, 7.1.IH.IPERS.6, 7.1.IL.IPERS.7, 
8.2.12.ETW.3). 



9.4.12.IM
L.5 

Evaluate, synthesize, and apply information on climate change from various sources appropriately (e.g., 
2.1.12.CHSS.6, S.IC.B.4, S.IC.B.6, 8.1.12.DA.1, 6.1.12.GeoHE.14.a, 7.1.AL.PRSNT.2). 

9.4.12.IM
L.6 

Use various types of media to produce and store information on climate change for different purposes and 
audiences with sensitivity to cultural, gender, and age diversity (e.g., NJSLSA.SL5). 

 
9.4.12.IM
L.7 

Develop an argument to support a claim regarding a current workplace or societal/ethical issue such as 
climate change (e.g., NJSLSA.W1, 7.1.AL.PRSNT.4). 

Suggested Resources/Technology Tools 

https://www.sustainablejerseyschools.com/resources/resource-library/climate-change-curriculum/ 
Science Websites: 

 https://www.ibiology.org/ 
 https://basicbiology.net/ 
 http://www.johnkyrk.com/ 
 http://www.bio-alive.com/animations/cell-biology.htm 
 http://www.biologycorner.com 
 http://www.pbslearningmedia.org 
 https://askabiologist.asu.edu/ 
 https://www.khanacademy.org/science/biology 
 http://www.bozemanscience.com 
 http://www.nabt.org 
 http://news.sciencemag.org/category/biology 
 http://nsf.gov/ 
 https://newsela.com/ 
 http://www.nextgenscience.org 
 http://nextgenscience.org/overview-topics 

Tier 1 Modifications and Accommodations 
Including special education students, Multilingual Language Learners (MLLs), students at risk of school failure, gifted 

and talented students, and students with 504 plans; 

Teachers can choose from any of the suggested modifications that follow based upon teaching style, instructional 
method and needs of individual students. 
 
General Modifications for students struggling to learn: 

● Focus on building relationships in the classroom. 
● Control the stressors for the student and manage alternate pathways for completion of assignments. 
● Provide feedback utilizing a growth mindset and praise what is done correctly based upon effort, attitude and 

strategy. 
● Boost engagement with material by providing opportunities of differentiation, group work and alternative 

assignments/assessments where appropriate. 
MLL 

● Provide additional wait time for student responses to questions to allow students the ability to undergo the process 
of translation between languages, composition of response and attempted response. 

● Simplification of sentence structure and repetition of questions/sentences exactly as stated before trying to rephrase 
to allow MLL students to hear the sentence and try to comprehend it.   

● Rephrase idioms and teach their meanings as when learning a new language, translations are often very literal.  IE 
“Take a stab at it.”  Ensure students understand what is meant. 



● Use directed reading activities.  Ensure preview of text before assigned/read, provide pre-reading questions about 
the main idea and offer help utilizing key words. 

● Allow the use of Google Translate where appropriate. 
● Utilize bilingual reading texts provided by the STC program. 

G/T 
Utilize differentiation in the areas of acceleration, enrichment, and grouping.  Examples include, but are not limited to: 

● interdisciplinary and problem-based assignments with planned scope and sequence  
● advance, accelerated, or compacted content  
● abstract and advanced higher-level thinking  
● allowance for individual student interests  
● assignments geared to development in areas of affect, creativity, cognition, and research skills  
● complex, in-depth assignments  
● diverse enrichment that broadens learning  
● variety in types of resources  
● internships, mentorships and independent study where applicable 

504/IEP 
Modifications and accommodations must be aligned to stated plan and uphold expectations of the plan lawfully.  Every 
student requires a different set of accommodations based upon need.  Examples specific to science practice include, but 
are not limited to: 

● Note taker or lab assistant 
● Group lab assignments 
● Use of scribe 
● Adjustable tables and lab equipment within reach 
● Classrooms, labs and field trips in accessible locations 
● Additional time and separate room for test taking 
● Additional time for in-class assignments 
● Additional time in lab 
● Visual and tactile instructional demonstrations 
● Computer with voice output, spelling and grammar checker 
● Seating in the front of the class 
● Tactile drawings and graphs, and three-dimensional models 
● Assignments in electronic format 
● Large-print handouts, lab signs and equipment labels 
● TV monitor connected to microscope to enlarge images 
● Computer equipped to enlarge screen characters and images 
● Auditory lab warning signals 
● Adaptive lab equipment (talking calculators, talking thermometers, light probes, tactile timers) 
● Staples on sticks to indicate units of measurement 
● Visual warning system for lab emergencies 

Career Readiness, Life Literacies, and Key Skills NJSLS 

 Please select all standards that apply to this unit of study: 
❏ Act as a responsible and contributing citizen and employee. 
❏ Apply appropriate academic and technical skills. 
❏ Attend to personal health and financial well being. 
❏ Communicate clearly and effectively and with reason. 
❏ Consider the environmental, social and economic impacts of decisions. 
❏ Demonstrate creativity and innovation.  



❏ Employ valid and reliable research strategies. 
❏ Utilize critical thinking to make sense of problems and persevere in solving them. 
❏ Model integrity, ethical leadership, and effective management. 
❏ Plan education and career paths aligned to personal goals. 
❏ Use technology to enhance productivity. 
❏ Work productively in teams while using cultural global competence. 

  
 Suggestions on integrating these standards can be found at: https://www.nj.gov/education/standards/clicks/   

LINKS TO CAREERS: 
https://www.utsc.utoronto.ca/aacc/career-options-after-conservation-and-biodiversity 

 
 

Unit 6 

Ecosystems: Human Impact on Climate and Biodiversity 

Summary and Rationale 

This unit is based on the underlying principle that factors such as climate, natural resource availability, and 
natural disasters have influenced the distribution and development of human society, moreover how earth 
systems and their relationships are being modified by human activity. Students use computational 
representations to analyze these relationships and develop an understanding of the interdependence between 
humans and Earth’s systems and how human activities affect natural resource availability.  Students will 
apply their engineering capabilities to reduce human impacts on earth systems, maintain biodiversity and 
improve social and environmental cost–benefit ratios. In addition, students will use mathematical models to 
provide support for conceptual understanding of systems and their ability to design, evaluate and refine 
solutions for reducing the human impacts on Earth systems. The crosscutting concepts of cause and effect, 
systems and systems models, stability and change, and the influence of engineering, technology, and science 
on society and the natural world are called out as organizing concepts for the disciplinary core ideas. 
Students will analyze and interpret data, use mathematical and computational thinking, and construct 
explanations as they demonstrate an understanding of the disciplinary core ideas.  Local models also provide 
support for students' conceptual understanding of systems in their ability to develop design solutions for 
reducing the impact of human activities on the environment and maintaining biodiversity. 

Recommended Pacing 

See Scope & Sequence (page 1)  
 

Standards 



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

HS-ESS3-6 Use a computational representation to illustrate the relationships among Earth systems and how 
those relationships are being modified due to human activity. 

HS-ESS3-5 Analyze geoscience data and the results from global climate models to make an evidence-based 
forecast of the current rate of global or regional climate change and associated future impacts to 
Earth systems. 

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

HS-ETS1-3 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. 



 

Interdisciplinary Connections 



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.11-12.7    
  

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. 

MP.2 Reason abstractly and quantitatively. 

MP.4  Model with mathematics. 

HSN-Q.A.1  Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret 
units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

HSN-Q.A.2  Define appropriate quantities for the purpose of descriptive modeling. 

HSN-Q.A.3  Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

Integration of Technology 

 8.1-  All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve 
problems individually and collaborate and create and communicate knowledge. 

 8.2  All students will develop an understanding of the nature and impact of technology, engineering, technological 
design, computational thinking and the designed world as they relate to the individual, global society, and the 
environment. 

Career Readiness, Life Literacies and Key Skills  

9.1.12.CFR
.3 

Research companies with corporate governance policies supporting the common good and human rights. 

9.4.12.CI.1 Demonstrate the ability to reflect, analyze, and use creative skills and ideas (e.g., 1.1.12prof.CR3a). 

9.4.12.CT.
1 

Identify problem-solving strategies used in the development of an innovative product or practice (e.g., 
1.1.12acc.C1b, 2.2.12.PF.3). 

9.4.12.CT.
3 

Enlist input from a variety of stakeholders (e.g., community members, experts in the field) to design a 
service learning activity that addresses a local or global issue (e.g., environmental justice). 

9.4.12.GC
A.1 

Collaborate with individuals to analyze a variety of potential solutions to climate change effects and 
determine why some solutions (e.g., political. economic, cultural) may work better than others (e.g., 



SL.11-12.1., HS-ETS1-1, HS-ETS1-2, HS-ETS1-4, 6.3.12.GeoGI.1, 7.1.IH.IPERS.6, 7.1.IL.IPERS.7, 
8.2.12.ETW.3). 

9.4.12.IML
.5 

Evaluate, synthesize, and apply information on climate change from various sources appropriately (e.g., 
2.1.12.CHSS.6, S.IC.B.4, S.IC.B.6, 8.1.12.DA.1, 6.1.12.GeoHE.14.a, 7.1.AL.PRSNT.2). 

9.4.12.IML
.6 

Use various types of media to produce and store information on climate change for different purposes 
and audiences with sensitivity to cultural, gender, and age diversity (e.g., NJSLSA.SL5). 

9.4.12.IML
.7 

Develop an argument to support a claim regarding a current workplace or societal/ethical issue such as 
climate change (e.g., NJSLSA.W1, 7.1.AL.PRSNT.4). 

Suggested Resources/Technology Tools 

https://www.sustainablejerseyschools.com/resources/resource-library/climate-change-curriculum/ 
 Science Websites: 
 https://www.ibiology.org/ 
 https://basicbiology.net/ 
 http://www.johnkyrk.com/ 
 http://www.bio-alive.com/animations/cell-biology.htm 
 http://www.biologycorner.com 
 http://www.pbslearningmedia.org 
 https://askabiologist.asu.edu/ 
 https://www.khanacademy.org/science/biology 
 http://www.bozemanscience.com 
 http://www.nabt.org 
 http://news.sciencemag.org/category/biology 
 http://nsf.gov/ 
 https://newsela.com/ 
 http://www.nextgenscience.org 
 http://nextgenscience.org/overview-topics 

Tier 1 Modifications and Accommodations 
Including special education students, Multilingual Language Learners (MLLs), students at risk of school failure, gifted 

and talented students, and students with 504 plans; 

Teachers can choose from any of the suggested modifications that follow based upon teaching style, instructional 
method and needs of individual students. 
 
General Modifications for students struggling to learn: 

● Focus on building relationships in the classroom. 
● Control the stressors for the student and manage alternate pathways for completion of assignments. 
● Provide feedback utilizing a growth mindset and praise what is done correctly based upon effort, attitude and 

strategy. 
● Boost engagement with material by providing opportunities of differentiation, group work and alternative 

assignments/assessments where appropriate. 
MLL 

● Provide additional wait time for student responses to questions to allow students the ability to undergo the process 
of translation between languages, composition of response and attempted response. 



● Simplification of sentence structure and repetition of questions/sentences exactly as stated before trying to rephrase 
to allow MLL students to hear the sentence and try to comprehend it.   

● Rephrase idioms and teach their meanings as when learning a new language, translations are often very literal.  IE 
“Take a stab at it.”  Ensure students understand what is meant. 

● Use directed reading activities.  Ensure preview of text before assigned/read, provide pre-reading questions about 
the main idea and offer help utilizing key words. 

● Allow the use of Google Translate where appropriate. 
● Utilize bilingual reading texts provided by the STC program. 

G/T 
Utilize differentiation in the areas of acceleration, enrichment, and grouping.  Examples include, but are not limited to: 

● interdisciplinary and problem-based assignments with planned scope and sequence  
● advance, accelerated, or compacted content  
● abstract and advanced higher-level thinking  
● allowance for individual student interests  
● assignments geared to development in areas of affect, creativity, cognition, and research skills  
● complex, in-depth assignments  
● diverse enrichment that broadens learning  
● variety in types of resources  
● internships, mentorships and independent study where applicable 

504/IEP 
Modifications and accommodations must be aligned to stated plan and uphold expectations of the plan lawfully.  Every 
student requires a different set of accommodations based upon need.  Examples specific to science practice include, but 
are not limited to: 

● Note taker or lab assistant 
● Group lab assignments 
● Use of scribe 
● Adjustable tables and lab equipment within reach 
● Classrooms, labs and field trips in accessible locations 
● Additional time and separate room for test taking 
● Additional time for in-class assignments 
● Additional time in lab 
● Visual and tactile instructional demonstrations 
● Computer with voice output, spelling and grammar checker 
● Seating in the front of the class 
● Tactile drawings and graphs, and three-dimensional models 
● Assignments in electronic format 
● Large-print handouts, lab signs and equipment labels 
● TV monitor connected to microscope to enlarge images 
● Computer equipped to enlarge screen characters and images 
● Auditory lab warning signals 
● Adaptive lab equipment (talking calculators, talking thermometers, light probes, tactile timers) 
● Staples on sticks to indicate units of measurement 
● Visual warning system for lab emergencies 

Career Readiness, Life Literacies, and Key Skills NJSLS 

 Please select all standards that apply to this unit of study: 
❏ Act as a responsible and contributing citizen and employee. 
❏ Apply appropriate academic and technical skills. 



❏ Attend to personal health and financial well being. 
❏ Communicate clearly and effectively and with reason. 
❏ Consider the environmental social and economic impacts of decisions. 
❏ Demonstrate creativity and innovation.  
❏ Employ valid and reliable research strategies. 
❏ Utilize critical thinking to make sense of problems and persevere in solving them. 
❏ Model integrity, ethical leadership, and effective management. 
❏ Plan education and career paths aligned to personal goals. 
❏ Use technology to enhance productivity. 
❏ Work productively in teams while using cultural global competence. 

  
 Suggestions on integrating these standards can be found at:https://www.nj.gov/education/standards/clicks/   

LINKS TO CAREERS: 
https://www.utsc.utoronto.ca/aacc/career-options-after-conservation-and-biodiversity 

 
 


