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Benway School 
Unit 1 

Content Area: Environmental Science 
Unit Title: Introduction to Environmental Science 
Grade Level: 9th 
Unit Overview: In this unit of study, planning and carrying out investigations, analyzing and                
interpreting data, developing and using models, and engaging in arguments from evidence are key              
practices to explore the dynamic nature of Earth systems. Students apply these practices to illustrate               
how Earth's interacting systems cause feedback effects on other Earth systems, and to investigate the               
properties of water and its effects on Earth materials and surface processes. Students seek evidence to                
construct arguments about the simultaneous co-evolution of the Earth's systems and life on Earth. The               
crosscutting concepts of energy and matter, structure and function, and stability and change are called               
out as organizing concepts for these disciplinary core ideas. 
This unit is based on HS-ESS2-2, HS-ESS2-5, and HS-ESS2-7 
Recommended Pacing: 30 days 

Student Learning Objectives/Performance Expectations NJSLS 
Explore the major fields of study that use Environmental Science. Analyze 
geoscience data to make the claim that one change to Earth’s surface can create 
feedbacks that cause changes to other Earth systems. 

HS-ESS2-2 

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

HS-ESS2-5 

Recognize the importance of Environmental Sciences and construct an argument 
based on evidence about the simultaneous co-evolution of Earth's systems and 
life on Earth.  

HS-ESS2-7 

New Jersey Student Learning Standards/Disciplinary Core Ideas 

ESS2.A: Earth Materials and Systems  
Earth’s systems, being dynamic and interacting, cause feedback effects that can increase or decrease the 
original changes. (HS-ESS2-2.)  

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) 

ESS2.D: Weather and Climate  
The foundation for Earth’s global climate systems is the electromagnetic radiation from the sun, as well 
as its reflection, absorption, storage, and redistribution among the atmosphere, ocean, and land systems, 
and this energy’s re-radiation into space. (HS-ESS2-2) 

ESS2.E Biogeology  
The many dynamic and delicate feedbacks between the biosphere and other Earth systems cause a 
continual co-evolution of Earth’s surface and the life that exists on it. (HS-ESS2-7) 
Science and Engineering Practices Crosscutting Concepts 

Analyzing and Interpreting Data  Stability and Change  

http://www.nextgenscience.org/sites/ngss/files/HS-ESS2-2_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-ESS2-5_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-ESS2-7_Evidence%20Statements%20Jan%202015.pdf
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=98


● Analyze data using tools, technologies, and/or 
models (e.g., computational, mathematical) in 
order to make valid and reliable scientific 
claims or determine an optimal design 
solution. (HS-ESS2-2) 

Planning and Carrying Out Investigations  

● 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-ESS2-5) 

Developing and Using Models  

● Develop a model based on evidence to 
illustrate the relationships between systems or 
between components of a system. (HS-ESS2-6) 

Engaging in Argument from Evidence  

● Construct an oral and written arguments or 
counterarguments based on data and evidence. 
(HS-ESS2-7)  

● Change and rates of change can be quantified 
and modeled over very short or very long 
periods of time. Some system changes are 
irreversible. (HS-ESS2-2) 

● Much of science deals with constructing 
explanations of how things change and how 
they remain stable. (HS-ESS2-7) 

Structure and Function 

● 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) 

Energy and Matter 

● The total amount of energy and matter in 
closed systems is conserved. (HS-ESS2-6) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  

Influence of Engineering, Technology, and 
Science on Society and the Natural World 

● 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-ESS2-2) 

 
Interdisciplinary Connections 

English Language Arts/Literacy  

● Research on feedbacks in the Earth system provides the venue for students to 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.  

● While analyzing scientific research related to feedbacks in the Earth system, students 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. 

● Write arguments focused on discipline-specific content related to the simultaneous co-evolution of 
Earth's systems and life on Earth. 

http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=98
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http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
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http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=212
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Mathematics  

● Use units as a way to understand problems and to guide the solution of multi-step problems related 
to Earth system feedbacks; choose and interpret units consistently in formulas; choose and interpret 
the scale and the origin in graphs and data displays. 

● Choose a level of accuracy appropriate to limitations on measurement when reporting quantities 
when exploring Earth system feedbacks or the effects of water on Earth systems materials and 
processes.  

● Use units as a way to understand the cycling of carbon among the hydrosphere, atmosphere, 
geosphere, and biosphere; choose and interpret units consistently in formulas representing the 
cycling of carbon among the hydrosphere, atmosphere, geosphere, and biosphere; choose and 
interpret the scale and the origin in graphs and data displays representing the cycling of carbon 
among the hydrosphere, atmosphere, geosphere, and biosphere. 

English Language Arts Mathematics 

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-ESS2-2)  RST.11-12.1 

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. 
(HS-ESS2-2) RST.11-12.2 

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-ESS2-5) WHST.11-12.7 
Write arguments focused on discipline-specific 
content. (HS-ESS2-7) WHST.9-12.1 

Reason abstractly and quantitatively. 
(HS-ESS2-2), (HS-ESS2-6) MP.2 

Use units as a way to understand problems and to 
guide the solution of multi-step problems; choose 
and interpret units consistently in formulas; 
choose and interpret the scale and the origin in 
graphs and data displays. (HS-ESS2-2), 
(HS-ESS2-6)  HSN.Q.A.1 

Choose a level of accuracy appropriate to 
limitations on measurement when reporting 
quantities.  (HS-ESS2-2), (HS-ESS2-5), 
(HS-ESS2-6)  HSN.Q.A.3 

Model with mathematics. (HS-ESS2-6) MP.4 
Define appropriate quantities for the purpose of 
descriptive modeling. (HS-ESS2-6) HSN.Q.A.2 

New Jersey Student Learning Standards 
Technology 

(Additional standards should be applied, as needed, to enrich instruction and 
foster student achievement.) 

Indicator 

Collaborate in online courses, learning communities, social networks or virtual worlds to 
discuss a resolution to a problem or issue. 

8.1.12.A.3 

Develop an innovative solution to a real world problem or issue in collaboration with 
peers and experts, and present ideas for feedback through social media or in an online 
community. 

8.1.12.C.1 

http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/RST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/11-12
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q


Demonstrate appropriate application of copyright, fair use and/or Creative Commons to 
an original work. 

8.1.12.D.1 

Evaluate consequences of unauthorized electronic access (e.g., hacking) and disclosure, 
and on dissemination of personal information. 

8.1.12.D.2 

Evaluate the strengths and limitations of emerging technologies and their impact on 
educational, career, personal and or social needs. 

8.1.12.F.1 

Demonstrate how reusing a product affects the local and global environment. 8.2.2.B.2 
Identify products or systems that are designed to meet human needs. 8.2.2.B.3 
Evaluate ethical considerations regarding the sustainability of environmental resources 
that are used for the design, creation and maintenance of a chosen product. 

8.2.12.B.2 

New Jersey Student Learning Standards 
21st Century Life and Career Skills 

(Additional standards should be applied, as needed, to enrich instruction and 
foster student achievement.) 

Indicator 

Identify transferable career skills and design alternate career plans. 9.2.12.C.3 
Analyze how economic conditions and societal changes influence employment trends 
and future education. 

9.2.12.C.4 

Research career opportunities in the United States and abroad that require knowledge of 
world languages and diverse cultures. 

9.2.12.C.5 

Investigate entrepreneurship opportunities as options for career planning and identify the 
knowledge, skills, abilities, and resources required for owning and managing a business. 

9.2.12.C.6 

Identify transferable career skills and design alternate career plans. 9.2.12.C.3 
Career Ready Practices Indicator 

Act as a responsible and contributing citizen and employee. CRP1 
Apply appropriate academic and technical skills. CRP2 
Attend to personal health and financial well-being. CRP3 
Communicate clearly and effectively and with reason. CRP4 
Consider the environmental, social and economic impacts of decisions. CRP5 
Demonstrate creativity and innovation. CRP6 
Employ valid and reliable research strategies. CRP7 
Utilize critical thinking to make sense of problems and persevere in solving 
them. 

CRP8 

Model integrity, ethical leadership and effective management. CRP9 
Plan education and career paths aligned to personal goals. CRP10 
Use technology to enhance productivity. CRP11 
Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 
environment, environmental science, natural resource, ecological footprint, fossil fuel, ethics, 

environmental ethics, renewable resource, nonrenewable resource 
Evidence of Learning 

Suggested Assessments: 
● Unit Reading 
● Outline/Notes 
● Vocabulary Assessments/ Application of Vocabulary  
● Interim Assessments 



● Notebook Check 
● Evaluations  
● Self-Evaluations 
● Closure/ Assessments 

Learning Activities: 
● Differentiated Instructional Groups and Activities  
● Small group/ large group discussion  
● Investigation of key concepts & principles 
● Anchor Activities 

 
Work individually and collaboratively to explore key concepts:  

● Climate Re-analyzer: Students use the Environmental Change Model of the Climate 
Re-analyzer to study the feedbacks in the climate system.  

● USGS Realtime Water data and Climate data: Students create and run an investigation to 
determine the relationship between streamflow and precipitation data, or another parameter.  

● Greenhouse Effect: Students explore the atmosphere during the ice age and today. What 
happens when you add clouds? Change the greenhouse gas concentration and see how the 
temperature changes. Then compare to the effect of glass panes. Zoom in and see how light 
interacts with molecules. Do all atmospheric gases contribute to the greenhouse effect?  

● Earth Systems Activity: Students model the carbon cycle and its connection with Earth’s 
climate.  

● Abiotic verse Biotic factors- http://www.uen.org/Lessonplan/preview.cgi?LPid=1997  
● Introduction to Environmental Science- 

http://www.aurumscience.com/environmental/1_introduction/  
● Ecological Footprint-  http://www.footprintnetwork.org/en/index.php/GFN/page/calculators/ 

Instructional Materials: 
 

● Textbook 
● G-Suite 
● Smartboards  
● Internet 
● Notebooks 
● Index cards 
● Supplemental readings  

Teacher Resources: 
● 9-12 Activities:  https://serc.carleton.edu/k12/9-12_browse.html  

http://eeinwisconsin.org/resource/about.aspx?s=101363.0.0.2209  
● Activities/PD/Resources:  

http://www.nea.org/tools/EnvironmentalEducationActivitiesAndResources.html  
● Environmental Science Articles: 

https://www.sciencedaily.com/news/earth_climate/environmental_science/ 
● Science News for Students: https://www.sciencenewsforstudents.org/  

Modifications & Accommodations: 
*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 

http://cci-reanalyzer.org/
http://cci-reanalyzer.org/
http://waterdata.usgs.gov/nwis/rt
http://www.ncdc.noaa.gov/
https://phet.colorado.edu/en/simulation/greenhouse
https://phet.colorado.edu/en/simulation/greenhouse
https://www.hhmi.org/biointeractive/earth-systems-activity
http://www.uen.org/Lessonplan/preview.cgi?LPid=1997
http://www.aurumscience.com/environmental/1_introduction/
http://www.footprintnetwork.org/en/index.php/GFN/page/calculators/
https://serc.carleton.edu/k12/9-12_browse.html
http://eeinwisconsin.org/resource/about.aspx?s=101363.0.0.2209
http://www.nea.org/tools/EnvironmentalEducationActivitiesAndResources.html
https://www.sciencedaily.com/news/earth_climate/environmental_science/
https://www.sciencenewsforstudents.org/


Gifted and Talented 
(content, process, product, and learning 

environment) 
Extension Activities: 
● Provide students with multiple choices for 

how they can represent their understandings 
(e.g. multisensory techniques-auditory/visual 
aids; pictures, illustrations, graphs, charts, data 
tables, multimedia, modeling).  

● Provide opportunities for students to connect 
with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, 
experts from the community helping with a 
project, journal articles, and biographies).  

● Provide multiple grouping opportunities for 
students to share their ideas and to encourage 
work among various backgrounds and cultures 
(e.g. multiple representation and multimodal 
experiences). 

● Engage students with a variety of Science and 
Engineering practices to provide students with 
multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect 
science with observable phenomena. 

● Structure the learning around explaining or 
solving a social or community-based issue. 

● Conduct research and provide presentation of 
cultural topics  

● Design surveys to generate and analyze data to 
be used in discussion 

● Collaborate with after-school programs or 
clubs to extend learning opportunities. 

● Authentic listening and reading sources that 
provide data and support for speaking and 
writing prompts 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of 

thinking 

English Language Learners 
Modifications: 
● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 
bilingual dictionary) 

● Extended time for assignment completion as 
needed 

● Highlight key vocabulary 
● Use graphic organizers 

Students with Disabilities 
(appropriate accommodations, instructional 

adaptation, and/or modifications as determined 
by the IEP team) 

Students at Risk of School Failure 
Modifications for Classroom: 
● Provide students with multiple choices for 

how they can represent their understandings 



Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments, 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 
 
Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 

(e.g. multisensory techniques-auditory/visual 
aids; pictures, illustrations, graphs, charts, data 
tables, multimedia, modeling).  

● Provide opportunities for students to connect 
with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, 
experts from the community helping with a 
project, journal articles, and biographies).  

● Provide multiple grouping opportunities for 
students to share their ideas and to encourage 
work among various backgrounds and cultures 
(e.g. multiple representation and multimodal 
experiences). 

● Engage students with a variety of Science and 
Engineering practices to provide students with 
multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect 
science with observable phenomena. 

● Structure the learning around explaining or 
solving a social or community-based issue. 

● Collaborate with after-school programs or 
clubs to extend learning opportunities. 

● Structure lessons around questions that are 
authentic, relate to students’ interests, 
social/family background and knowledge of 
their community. 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 



● Restate, reread, and clarify 
directions/questions 

● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

● Provide oral reminders and check student 
work during independent work time 

● Assist student with long and short term 
planning of assignments 

● Encourage student to proofread assignments 
and tests 

● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 

Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

 
 
 
 
 

Benway School 
Unit 2 

Content Area: Environmental Science 
Unit Title: Ecology 
Grade Level: 12th 

Unit Overview: In this unit of study, 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?” Students use mathematical reasoning and models to make sense of the              



cycling of matter and flow of energy through systems. In this unit of study, 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. Students constructing explanations and designing solutions, analyzing and           
interpreting data, and engaging in argument from evidence investigate to 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.  
Recommended Pacing: 45 days 

Student Learning Objectives/Performance Expectations NJSLS 
Construct an explanation based on evidence for how natural selection leads to 
adaptation of populations. 

HS-LS4-4 

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

HS-LS2-8 

Provide evidence that the growth of populations are limited by access to 
resources, and how selective pressures may reduce the number of organisms or 
eliminate whole populations of organisms.  

HS-LS2.A 

Evaluate the claims, evidence, and reasoning that the complex interactions in 
ecosystems maintain relatively consistent numbers and types of organisms in 
stable conditions, but changing conditions may result in a new ecosystem. 

HS-LS2-6 

Construct and revise an explanation based on evidence for the cycling of 
matter and flow of energy  

HS-LS2-3 

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

HS-LS2-4 

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

HS-LS2-5 

New Jersey Student Learning Standards/Disciplinary Core Ideas 

LS2.A: Interdependent Relationships in Ecosystems 

Ecosystems have carrying capacities, which are limits 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 were it not for the fact that environments and 
resources are finite. This fundamental tension affects the abundance (number of individuals) of species 
in any given ecosystem. (HS-LS2-1),(HS-LS2-2) 

LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
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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) 
LS1.C: Organization for Matter and Energy Flow in Organisms 

The process of photosynthesis converts light energy to stored chemical energy by converting carbon 
dioxide plus water into sugars plus released oxygen. (HS-LS1-1) 

LS2.B: Cycles of Matter and Energy Transfer in Ecosystems 

Photosynthesis and cellular respiration (including anaerobic processes) 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 upward, to produce growth and release 
energy in cellular respiration at the higher level. 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. (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) 

Science and Engineering Practices Crosscutting Concepts 

Analyzing and Interpreting Data 

● Analyzing data in 9–12 builds on K–8 
experiences and progresses to introducing 
more detailed statistical analysis, the 
comparison of data sets for consistency, and 
the use of models to generate and analyze data. 

● Apply concepts of statistics and probability 
(including determining function fits to data, 
slope, intercept, and correlation coefficient for 
linear fits) to scientific and engineering 
questions and problems, using digital tools 
when feasible. (HS-LS4-3) 

Constructing Explanations and Designing    
Solutions 

● Construct an explanation based on valid and 
reliable evidence obtained from a variety of 
sources (including students’ own 
investigations, models, theories, simulations, 

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) 

Stability and Change 

● Much of science deals with constructing 
explanations of how things change and how 
they remain stable. (HS-LS2-6)  

Energy and Matter 

● Changes of energy and matter in a system can 
be described in terms of energy and matter 
flows into, out of, and within that system. 
(HS-LS1-1) 
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peer review) 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-LS4-4) 

Using Mathematics and Computational 
Thinking 

● 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) 

Engaging in Argument from Evidence 

● Evaluate the claims, evidence, and reasoning 
behind currently accepted explanations or 
solutions to determine the merits of arguments. 
(HS-LS2-6) 

Constructing Explanations and Designing 
Solutions 

● Construct and revise an explanation based on 
valid and reliable evidence obtained from a 
variety of sources (including students’ own 
investigations, models, theories, simulations, 
peer review) 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-LS2-3) 

Using Mathematics and Computational 
Thinking 

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

● Energy drives the cycling of matter within 
and between systems. (HS-LS2-3) 

● 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) 

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) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  

         Connections to Nature of Science  
Scientific Knowledge is Open to Revision in 
Light of New Evidence 

● Most scientific knowledge is quite durable, 
but is, in principle, subject to change based 
on new evidence and/or reinterpretation of 
existing evidence. (HS-LS2-3) 

 

Interdisciplinary Connections 

English Language Arts/Literacy 

• Cite specific textual evidence to support analysis of science and technical texts supporting 
explanations of factors that affect the carrying capacity of ecosystems at different scales, attending 
to important distinctions the author makes and to any gaps or inconsistencies in the account. 
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• Develop and write explanations of factors that affect carrying capacity of ecosystems at different 
scales by selecting the most significant and relevant facts, extended definitions, concrete details, 
quotations, or other information and examples appropriate to the audience’s knowledge of the topic. 

• Cite specific textual evidence to support how factors affect biodiversity and populations in 
ecosystems of different scale, attending to important distinctions the author makes and to any gaps 
or inconsistencies in the account. 

• Write explanatory texts based on scientific procedures/experiments to explain how different factors 
affect biodiversity and populations in ecosystems at different scales. 

• Assess the extent to which the claim that complex interactions in ecosystems maintain relatively 
consistent numbers and types of organisms in stable conditions, but changing conditions may result 
in a new ecosystem, is supported by reasoning and evidence. 

• Cite specific textual evidence to support claims that complex interactions in ecosystems maintain 
relatively consistent numbers and types of organisms in stable conditions, but changing conditions 
may result in a new ecosystem, attending to important distinctions the author makes and to any gaps 
or inconsistencies in the account. 

• Integrate and evaluate multiple sources of information presented in diverse formats and media in 
order to address claims that complex interactions in ecosystems maintain relatively consistent 
numbers and types of organisms in stable conditions, but changing conditions may result in a new 
ecosystem. 

• Evaluate the validity of evidence and reasoning that support claims that complex interactions in 
ecosystems maintain relatively consistent numbers and types of organisms in stable conditions, but 
changing conditions may result in a new ecosystem, verifying the data when possible and 
corroborating or challenging conclusions with other sources of information.  

Mathematics 

• Represent the factors that affect carrying capacity of ecosystems at different scales symbolically 
and manipulate the representing symbols. Make sense of quantities and relationships between 
different factors that affect carrying capacity of ecosystems at different scales. 

• Use a mathematical model to describe factors that affect carrying capacity of ecosystems at 
different scales. Identify important quantities in factors that affect carrying capacity of ecosystems 
at different scales and map their relationships using tools. Analyze those relationships 
mathematically to draw conclusions, reflecting on the results and improving the model if it has not 
served its purpose. 

• Use units as a way to understand how factors affect the carrying capacity of ecosystems at different 
scales. Choose and interpret units consistently in formulas to determine carrying capacity. Choose 
and interpret the scale and the origin in graphs and data displays showing factors that affect 
carrying capacity of ecosystems at different scales. 

• Define appropriate quantities for the purpose of descriptive modeling of factors that affect carrying 
capacity of ecosystems at different scales. 



• Choose a level of accuracy appropriate to limitations on measurement when reporting quantities 
representing factors that affect carrying capacity of ecosystems at different scales. 

• Represent the factors that affect biodiversity and populations in ecosystems symbolically and 
manipulate the representing symbols. Make sense of quantities and relationships between different 
factors and their effects on biodiversity and populations in ecosystems. 

• Use a mathematical model to describe the factors that affect biodiversity and populations in 
ecosystems. Identify important quantities in factors that affect biodiversity and populations in 
ecosystems and map their relationships using tools. Analyze those relationships mathematically to 
draw conclusions, reflecting on the results and improving the model if it has not served its purpose. 

• Use units as a way to understand factors that affect biodiversity and populations in ecosystems.  

• Choose and interpret units consistently in formulas to determine effects on biodiversity and 
populations in ecosystems. Choose and interpret the scale and the origin in graphs and data displays 
representing the factors that affect biodiversity and populations in ecosystems. 

• Define appropriate quantities for the purpose of descriptive modeling of the factors that affect 
biodiversity and populations in ecosystems. 

• Choose a level of accuracy appropriate to limitations on measurement when reporting quantities of 
the factors that affect biodiversity and populations in ecosystems. 

• Represent claims that complex interactions in ecosystems maintain relatively consistent numbers 
and types of organisms in stable conditions, but changing conditions may result in a new ecosystem 
symbolically and manipulate the representing symbols. Make sense of quantities and relationships 
between complex interactions in ecosystems and ways in which ecosystems remain stable and ways 
in which they change. 

• Represent data relating to complex interactions in ecosystems and their effects on stability and 
change in ecosystems with plots on the real number line (graph). 

• Understand statistics as a process for making inferences about complex interactions in ecosystems 
and organism population parameters based on a random sample from that population. 

• Evaluate reports of complex interactions and their effects on stability and change in ecosystems 
based on data showing numbers and types of organisms in stable conditions and in changing 
conditions. 

English Language Arts Mathematics 

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.11-12.1 (HS-LS2-1),(HS-LS2-2),(HS-LS2-6) 

Integrate and evaluate multiple sources of 
information presented in diverse formats and 
media (e.g., quantitative data, video, multimedia) 

Reason abstractly and quantitatively.  MP.2 
(HS-LS2-1),(HS-LS2-2),(HS-LS2-6) 

Model with mathematics.  MP.4 
(HS-LS2-1),(HS-LS2-2) 

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 
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in order to address a question or solve a problem. 
RST.11-12.7 (HS-LS2-6) 

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.11-12.8 
(HS-LS2-6) 
Write informative/explanatory texts, including the 
narration of historical events, scientific 
procedures/ experiments, or technical processes.  
WHST.9-12.2 (HS-LS2-1),(HS-LS2-2) 

graphs and data displays. HSN.Q.A.1 
(HS-LS2-1),(HS-LS2-2) 

Define appropriate quantities for the purpose of 
descriptive modeling.  HSN.Q.A.2 
(HS-LS2-1),(HS-LS2-2) 

Choose a level of accuracy appropriate to 
limitations on measurement when reporting 
quantities.  HSN.Q.A.3 (HS-LS2-1),(HS-LS2-2) 

Represent data with plots on the real number line. 
HSS-ID.A.1 (HS-LS2-6) 
Understand statistics as a process for making 
inferences about population parameters based on a 
random sample from that population.  
HSS-IC.A.1 (HS-LS2-6) 

New Jersey Student Learning Standards 
Technology 

(Additional standards should be applied, as needed, to enrich instruction and 
foster student achievement.) 

Indicator 

Collaborate in online courses, learning communities, social networks or virtual worlds to 
discuss a resolution to a problem or issue. 

8.1.12.A.3 

Develop an innovative solution to a real world problem or issue in collaboration with 
peers and experts, and present ideas for feedback through social media or in an online 
community. 

8.1.12.C.1 

Demonstrate appropriate application of copyright, fair use and/or Creative Commons to 
an original work. 

8.1.12.D.1 

Evaluate consequences of unauthorized electronic access (e.g., hacking) and disclosure, 
and on dissemination of personal information. 

8.1.12.D.2 

Evaluate the strengths and limitations of emerging technologies and their impact on 
educational, career, personal and or social needs. 

8.1.12.F.1 

Demonstrate how reusing a product affects the local and global environment. 8.2.2.B.2 
Identify products or systems that are designed to meet human needs. 8.2.2.B.3 
Evaluate ethical considerations regarding the sustainability of environmental resources 
that are used for the design, creation and maintenance of a chosen product. 

8.2.12.B.2 

New Jersey Student Learning Standards 
21st Century Life and Career Skills 

(Additional standards should be applied, as needed, to enrich instruction and 
foster student achievement.) 

Indicator 

Identify transferable career skills and design alternate career plans. 9.2.12.C.3 
Analyze how economic conditions and societal changes influence employment trends 
and future education. 

9.2.12.C.4 

Research career opportunities in the United States and abroad that require knowledge of 
world languages and diverse cultures. 

9.2.12.C.5 

Investigate entrepreneurship opportunities as options for career planning and identify the 
knowledge, skills, abilities, and resources required for owning and managing a business. 

9.2.12.C.6 
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Identify transferable career skills and design alternate career plans. 9.2.12.C.3 
Career Ready Practices Indicator 

Act as a responsible and contributing citizen and employee. CRP1 
Apply appropriate academic and technical skills. CRP2 
Attend to personal health and financial well-being. CRP3 
Communicate clearly and effectively and with reason. CRP4 
Consider the environmental, social and economic impacts of decisions. CRP5 
Demonstrate creativity and innovation. CRP6 
Employ valid and reliable research strategies. CRP7 
Utilize critical thinking to make sense of problems and persevere in solving 
them. 

CRP8 

Model integrity, ethical leadership and effective management. CRP9 
Plan education and career paths aligned to personal goals. CRP10 
Use technology to enhance productivity. CRP11 
Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 
ecology, ecological model, ecosystem, population, interdependence, biosphere, community, habitat, 
biotic factor, abiotic factor, acclimation, migration, niche, generalist, specialist, producer, biomass, 

consumer, herbivore, carnivore, omnivore, detritivore, decomposer, trophic level, food chain, food web, 
biogeochemical cycle, water cycle, carbon cycle, nitrogen cycle, phosphorus cycle 

Evidence of Learning 
Suggested Assessments: 

● Unit Reading 
● Outline/Notes 
● Vocabulary Assessments/ Application of Vocabulary  
● Interim Assessments 
● Notebook Check 
● Evaluations  
● Closure/ Assessments 

Learning Activities: 
● Differentiated Instructional Groups and Activities  
● Small group/ large group discussion  
● Investigation of key concepts & principles 
● Anchor Activities 

 
Work individually and collaboratively to explore key concepts:  

● Of Microbes and Men: Students will develop a model to show the relationships among nitrogen 
and the ecosystem including parts that are not observable but predict observable phenomena. 
They will then construct an explanation of the effects of the environmental and human factors 
on this cycle. 

● Owl Pellets- https://www.biologycorner.com/worksheets/owlpellet.html 
● Ecological Succession- 

https://www.biologycorner.com/worksheets/examining_stages_succession.html  
● Food Web- https://www.biologycorner.com/worksheets/food_web_label.html 
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● Biomes- https://www.biologycorner.com/worksheets/biomes_conceptmap.html 
● Biome Project- https://www.biologycorner.com/projects/biome.html 
● Bunny Population Growth Activity: Students collect data during a simulation and use it to 

support their explanation of natural selection in a rabbit population and how populations change 
over time when biotic or abiotic factors change. 

● African Lions Activity: Students using the data presented to make a prediction regarding the 
zebra population during the periods of increase rainfall. Students will create a representation of 
the data that illustrates both the lion population and zebra population during the same time 
period 

● Animal Behavior: Students will make detailed observations of an organism’s behavior and then 
design and execute a controlled experiment to test a hypothesis about a specific case of animal 
behavior. Students will record observations, make sketches, collect and analyze data, make 
conclusions, and prepare a formal report.  

● Biodiversity:   Students use this lab to represent how biodiversity stops a disease from 
spreading.  

● Leaf Photosynthesis NetLogo Model: This Java-based NetLogo model allows students to           
investigate the chemical and energy inputs and outputs of photosynthesis through an interactive             
simulation. 

Instructional Materials: 
● G-Suite 
● Smartboards  
● Internet 
● Textbook 
● Notebooks 
● Index cards 
● Supplemental readings  

Teacher Resources: 
● 9-12 Activities:  https://serc.carleton.edu/k12/9-12_browse.html  

http://eeinwisconsin.org/resource/about.aspx?s=101363.0.0.2209  
● Activities/PD/Resources:  

http://www.nea.org/tools/EnvironmentalEducationActivitiesAndResources.html  
● Environmental Science Articles: 

https://www.sciencedaily.com/news/earth_climate/environmental_science/ 
● Science News for Students: https://www.sciencenewsforstudents.org/ 

Modifications & Accommodations: 
*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 
Gifted and Talented 

(content, process, product, and learning 
environment) 

Extension Activities: 
● Provide students with multiple choices for 

how they can represent their understandings 
(e.g. multisensory techniques-auditory/visual 

English Language Learners 
Modifications: 
● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 
bilingual dictionary) 

● Extended time for assignment completion as 
needed 

https://www.biologycorner.com/worksheets/biomes_conceptmap.html
https://www.biologycorner.com/projects/biome.html
http://www.accessexcellence.org/AE/ATG/data/released/0534-KathyParis/
http://ngss.nsta.org/Resource.aspx?ResourceID=249
https://serc.carleton.edu/k12/9-12_browse.html
http://eeinwisconsin.org/resource/about.aspx?s=101363.0.0.2209
http://www.nea.org/tools/EnvironmentalEducationActivitiesAndResources.html
https://www.sciencedaily.com/news/earth_climate/environmental_science/
https://www.sciencenewsforstudents.org/


aids; pictures, illustrations, graphs, charts, data 
tables, multimedia, modeling).  

● Provide opportunities for students to connect 
with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, 
experts from the community helping with a 
project, journal articles, and biographies).  

● Provide multiple grouping opportunities for 
students to share their ideas and to encourage 
work among various backgrounds and cultures 
(e.g. multiple representation and multimodal 
experiences). 

● Engage students with a variety of Science and 
Engineering practices to provide students with 
multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect 
science with observable phenomena. 

● Structure the learning around explaining or 
solving a social or community-based issue. 

● Conduct research and provide presentation of 
cultural topics  

● Design surveys to generate and analyze data to 
be used in discussion 

● Collaborate with after-school programs or 
clubs to extend learning opportunities. 

● Authentic listening and reading sources that 
provide data and support for speaking and 
writing prompts 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of 

thinking 

● Highlight key vocabulary 
● Use graphic organizers 

Students with Disabilities 
(appropriate accommodations, instructional 

adaptation, and/or modifications as determined 
by the IEP or 504 team) 

Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments, 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 

Students at Risk of School Failure 
Modifications for Classroom: 
● Provide students with multiple choices for 

how they can represent their understandings 
(e.g. multisensory techniques-auditory/visual 
aids; pictures, illustrations, graphs, charts, data 
tables, multimedia, modeling).  

● Provide opportunities for students to connect 
with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, 
experts from the community helping with a 
project, journal articles, and biographies).  



● Preferential seating to be mutually determined 
by the student and teacher 

● Student may request to use a computer to 
complete assignments 

● Establish expectations for correct spelling on 
assignments 

● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 
 
Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

● Provide multiple grouping opportunities for 
students to share their ideas and to encourage 
work among various backgrounds and cultures 
(e.g. multiple representation and multimodal 
experiences). 

● Engage students with a variety of Science and 
Engineering practices to provide students with 
multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect 
science with observable phenomena. 

● Structure the learning around explaining or 
solving a social or community-based issue. 

● Collaborate with after-school programs or 
clubs to extend learning opportunities. 

● Structure lessons around questions that are 
authentic, relate to students’ interests, 
social/family background and knowledge of 
their community. 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 



Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

 
 
 
 
 

Benway School 
Unit 3 

Content Area: Environmental Science 
Unit Title: Understanding Populations 
Grade Level: 12th 

Unit Overview:  In this unit of study 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, and factors affecting 
biodiversity and populations. In this unit of study, mathematical models provide support for students’ 
conceptual understanding of systems and students’ ability to design, evaluate, and refine solutions for 
reducing the impact of human activities on the environment and maintaining biodiversity. 
Mathematical models also provide support for students' conceptual understanding of systems and their 
ability to develop design solutions for reducing the impact of human activities on the environment and 
maintaining biodiversity. 
Recommended Pacing: 40 days 

Student Learning Objectives/Performance Expectations NJSLS 



Graph real or simulated populations and analyze the trends to understand 
consumption patterns and resource availability, and make predictions as to what 
will happen to the population in the future.  

LS2.A 

Provide evidence that the growth of populations are limited by access to 
resources,  

LS2.A 

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

HS-LS2-1 

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

HS-LS2-2 

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

HS-ESS3-3) 

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

HS-LS2-7 

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

(HS-LS4-6 

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

HS-ETS1-3) 

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.  

HS-ETS1-4 

New Jersey Student Learning Standards/Disciplinary Core Ideas 

LS2.A: Interdependent Relationships in Ecosystems 
Ecosystems have carrying capacities, which are limits 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 were it not for the fact that environments and 
resources are finite. This fundamental tension affects the abundance (number of individuals) of species 
in any given ecosystem. (HS-LS2-1),(HS-LS2-2) 

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. 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) 

LS4.D: Biodiversity and Humans 

Biodiversity is increased by the formation of new species (speciation) and decreased by the loss of 
species (extinction). (secondary to HS-LS2-7) 

http://www.nap.edu/openbook.php?record_id=13165&page=150
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http://www.nextgenscience.org/sites/ngss/files/HS-LS4-6_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-ETS1-3_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-ETS1-4_Evidence%20Statements%20Jan%202015.pdf
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
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http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
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http://www.nap.edu/openbook.php?record_id=13165&page=154
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http://www.nap.edu/openbook.php?record_id=13165&page=154
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http://www.nap.edu/openbook.php?record_id=13165&page=154


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. (secondary to HS-LS2-7) 
Sustaining biodiversity also aids humanity by preserving landscapes of recreational or inspirational 
value. (secondary to HS-LS2-7) 
 

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. 
(secondary to HS-LS4-6), (HS-ETS1-2) 

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 most efficient or economical; and in making a 
persuasive presentation to a client about how a given design will meet his or her needs. (secondary to 
HS-LS4-6),(HS-ETS1-2) 
Science and Engineering Practices Crosscutting Concepts 

Using Mathematics and Computational 
Thinking 

● 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) 

Engaging in Argument from Evidence 
valuate the claims, evidence, and reasoning behind 

currently accepted explanations or solutions 
to determine the merits of arguments. 
(HS-LS2-6) 

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) 

Stability and Change 
Much of science deals with constructing 
explanations of how things change and how they 
remain stable. (HS-LS2-6) 

Interdisciplinary Connections 

English Language Arts/Literacy 

• Cite specific textual evidence to support analysis of science and technical texts supporting 
explanations of factors that affect carrying capacity of ecosystems at different scales, attending to 
important distinctions the author makes and to any gaps or inconsistencies in the account. 

• Develop and write explanations of factors that affect carrying capacity of ecosystems at different 
scales by selecting the most significant and relevant facts, extended definitions, concrete details, 
quotations, or other information and examples appropriate to the audience’s knowledge of the topic. 

http://www.nap.edu/openbook.php?record_id=13165&page=64
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http://www.nap.edu/openbook.php?record_id=13165&page=64
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• Cite specific textual evidence to support how factors affect biodiversity and populations in 
ecosystems of different scale, attending to important distinctions the author makes and to any gaps 
or inconsistencies in the account. 

• Write explanatory texts based on scientific procedures/experiments to explain how different factors 
affect biodiversity and populations in ecosystems at different scales. 

• Assess the extent to which the claim that complex interactions in ecosystems maintain relatively 
consistent numbers and types of organisms in stable conditions, but changing conditions may result 
in a new ecosystem, is supported by reasoning and evidence. 

• Cite specific textual evidence to support claims that complex interactions in ecosystems maintain 
relatively consistent numbers and types of organisms in stable conditions, but changing conditions 
may result in a new ecosystem, attending to important distinctions the author makes and to any gaps 
or inconsistencies in the account. 

• Integrate and evaluate multiple sources of information presented in diverse formats and media in 
order to address claims that complex interactions in ecosystems maintain relatively consistent 
numbers and types of organisms in stable conditions, but changing conditions may result in a new 
ecosystem. 

• Evaluate the validity of evidence and reasoning that support claims that complex interactions in 
ecosystems maintain relatively consistent numbers and types of organisms in stable conditions, but 
changing conditions may result in a new ecosystem, verifying the data when possible and 
corroborating or challenging conclusions with other sources of information.  

Mathematics 

• Represent the factors that affect carrying capacity of ecosystems at different scales symbolically 
and manipulate the representing symbols. Make sense of quantities and relationships between 
different factors that affect carrying capacity of ecosystems at different scales. 

• Use a mathematical model to describe factors that affect carrying capacity of ecosystems at 
different scales. Identify important quantities in factors that affect carrying capacity of ecosystems 
at different scales and map their relationships using tools. Analyze those relationships 
mathematically to draw conclusions, reflecting on the results and improving the model if it has not 
served its purpose. 

• Use units as a way to understand how factors affect the carrying capacity of ecosystems at different 
scales. Choose and interpret units consistently in formulas to determine carrying capacity. Choose 
and interpret the scale and origin in graphs and data displays showing factors that affect carrying 
capacity of ecosystems at different scales. 

• Define appropriate quantities for the purpose of descriptive modeling of factors that affect carrying 
capacity of ecosystems at different scales. 

• Choose a level of accuracy appropriate to limitations on measurement when reporting quantities 
representing factors that affect carrying capacity of ecosystems at different scales. 



• Represent the factors that affect biodiversity and populations in ecosystems symbolically and 
manipulate the representing symbols. Make sense of quantities and relationships between different 
factors and their effects on biodiversity and populations in ecosystems. 

• Use a mathematical model to describe the factors that affect biodiversity and populations in 
ecosystems. Identify important quantities in factors that affect biodiversity and populations in 
ecosystems and map their relationships using tools. Analyze those relationships mathematically to 
draw conclusions, reflecting on the results and improving the model if it has not served its purpose. 

• Use units as a way to understand factors that affect biodiversity and populations in ecosystems.  

• Choose and interpret units consistently in formulas to determine effects on biodiversity and 
populations in ecosystems. Choose and interpret the scale and the origin in graphs and data displays 
representing the factors that affect biodiversity and populations in ecosystems. 

• Define appropriate quantities for the purpose of descriptive modeling of the factors that affect 
biodiversity and populations in ecosystems. 

• Choose a level of accuracy appropriate to limitations on measurement when reporting quantities of 
the factors that affect biodiversity and populations in ecosystems. 

English Language Arts Mathematics 

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.11-12.1 (HS-LS2-1),(HS-LS2-2),(HS-LS2-6) 

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.11-12.7 (HS-LS2-6) 

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.11-12.8 
(HS-LS2-6) 
Write informative/explanatory texts, including the 
narration of historical events, scientific 
procedures/ experiments, or technical processes.  
WHST.9-12.2 (HS-LS2-1),(HS-LS2-2) 

Reason abstractly and quantitatively.  MP.2 
(HS-LS2-1),(HS-LS2-2),(HS-LS2-6) 

Model with mathematics.  MP.4 
(HS-LS2-1),(HS-LS2-2) 

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.1 
(HS-LS2-1),(HS-LS2-2) 

Define appropriate quantities for the purpose of 
descriptive modeling.  HSN.Q.A.2 
(HS-LS2-1),(HS-LS2-2) 

Choose a level of accuracy appropriate to 
limitations on measurement when reporting 
quantities.  HSN.Q.A.3 (HS-LS2-1),(HS-LS2-2) 

Represent data with plots on the real number line. 
HSS-ID.A.1 (HS-LS2-6) 

Understand statistics as a process for making 
inferences about population parameters based on a 
random sample from that population.  
HSS-IC.A.1 (HS-LS2-6) 

New Jersey Student Learning Standards Indicator 
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Technology 
(Additional standards should be applied, as needed, to enrich instruction and 

foster student achievement.) 
Collaborate in online courses, learning communities, social networks or virtual worlds to 
discuss a resolution to a problem or issue. 

8.1.12.A.3 

Develop an innovative solution to a real world problem or issue in collaboration with 
peers and experts, and present ideas for feedback through social media or in an online 
community. 

8.1.12.C.1 

Demonstrate appropriate application of copyright, fair use and/or Creative Commons to 
an original work. 

8.1.12.D.1 

Evaluate consequences of unauthorized electronic access (e.g., hacking) and disclosure, 
and on dissemination of personal information. 

8.1.12.D.2 

Evaluate the strengths and limitations of emerging technologies and their impact on 
educational, career, personal and or social needs. 

8.1.12.F.1 

Demonstrate how reusing a product affects the local and global environment. 8.2.2.B.2 
Identify products or systems that are designed to meet human needs. 8.2.2.B.3 
Evaluate ethical considerations regarding the sustainability of environmental resources 
that are used for the design, creation and maintenance of a chosen product. 

8.2.12.B.2 

New Jersey Student Learning Standards 
21st Century Life and Career Skills 

(Additional standards should be applied, as needed, to enrich instruction and 
foster student achievement.) 

Indicator 

Identify transferable career skills and design alternate career plans. 9.2.12.C.3 
Analyze how economic conditions and societal changes influence employment trends 
and future education. 

9.2.12.C.4 

Research career opportunities in the United States and abroad that require knowledge of 
world languages and diverse cultures. 

9.2.12.C.5 

Investigate entrepreneurship opportunities as options for career planning and identify the 
knowledge, skills, abilities, and resources required for owning and managing a business. 

9.2.12.C.6 

Identify transferable career skills and design alternate career plans. 9.2.12.C.3 
Career Ready Practices Indicator 

Act as a responsible and contributing citizen and employee. CRP1 
Apply appropriate academic and technical skills. CRP2 
Attend to personal health and financial well-being. CRP3 
Communicate clearly and effectively and with reason. CRP4 
Consider the environmental, social and economic impacts of decisions. CRP5 
Demonstrate creativity and innovation. CRP6 
Employ valid and reliable research strategies. CRP7 
Utilize critical thinking to make sense of problems and persevere in solving 
them. 

CRP8 

Model integrity, ethical leadership and effective management. CRP9 
Plan education and career paths aligned to personal goals. CRP10 
Use technology to enhance productivity. CRP11 
Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 



biodiversity, ecosystem, population, organism, community, habitat, niche, abiotic, biotic, food chain, 
natality, mortality, limiting factors, homeostasis, density, density-independent factors, carrying 

capacity, competition, predator, prey, mutualism, symbiosis, parasitism. 
Evidence of Learning 

Suggested Assessments: 
● Unit Reading 
● Outline/Notes 
● Vocabulary Assessments/ Application of Vocabulary  
● Interim Assessments 
● Notebook Check 
● Evaluations  
● Closure/ Assessments 

Learning Activities: 
● Differentiated Instructional Groups and Activities  
● Small group/ large group discussion  
● Investigation of key concepts & principles 
● Anchor Activities 

 
Work individually and collaboratively to explore key concepts:  

● African Lions Activity: Students using the data presented to make a prediction regarding the 
zebra population during the periods of increase rainfall. Students will create a representation of 
the data that illustrates both the lion population and zebra population during the same time 
period 

● Biodiversity:   Students use this lab to represent how biodiversity stops a disease from 
spreading.  

● Cost-Benefit Analysis Primer: Students read this explanation about how cost-benefit analysis is 
derived and applied in order to apply this model to design solutions related to human 
sustainability. Students then read the application of CBA to water sanitation.  

● One For All: A Natural Resources Game: Identify a strategy that would produce a sustainable 
use of resources in a simulation game. Draw parallels between the chips used in the game and 
renewable resources upon which people depend. Draw parallels between the actions of 
participants in the game and the actions of people or governments in real-world situations.  

● Building Biodiversity and the PREDICTS project and GLOBIO project: Students explore this 
website to develop an understanding of how computational models of the impacts on 
biodiversity are created. Next, they explore Conservation Maps for a global perspective of land 
use and conservation efforts.  

● The Bean Game: Exploring Human Interactions with Natural Resources: This activity explores 
the various influences of human consumption of natural resources over time. (Use this as a 
primer for making a computational model). 

● NSA Challenge: Recycling for a Cleaner World: Students will develop a strategy to increase 
recycling and waste diversion for their school. 

● Land and People: Finding a Balance: This environmental study project allows a group of 
students to consider real environmental dilemmas concerning water use and provide solutions to 

http://www.accessexcellence.org/AE/ATG/data/released/0534-KathyParis/
http://www.agecon.purdue.edu/staff/shively/COURSES/AGEC406/reviews/bca.htm
http://www.agecon.purdue.edu/staff/shively/COURSES/AGEC406/reviews/bca.htm
http://www.who.int/water_sanitation_health/watandmacr4.pdf
http://www.sciencefriday.com/blogs/09/12/2014/one-for-all-a-natural-resources-game.html?series=&interest=&audience=&author=
https://portals.iucn.org/library/efiles/documents/2008-002.pdf
http://predicts.org.uk/science.html
http://www.globio.info/home
http://www.globio.info/home
http://maps.tnc.org/web_maps.html
http://watersfoundation.org/resources/the-bean-game-exploring-human-interactions-with-natural-resources/
http://www.thestemnet.com/resource/create-resource-14
http://www.earthsciweek.org/classroom-activities/land-and-people-finding-balance


these dilemmas.  

● Reefs at Risk: and NOAA Coral Reefs at Risk: Students access and explore a series of 
interactive maps displaying coral reef data from around the globe and develop hypotheses 
related to the impacts of climate change (i.e. increased levels of carbon dioxide in our 
atmosphere) on coral reef health.  

● Know Your Energy Costs: The goal of this activity is to become aware of how much energy 
you use at school — and the financial and environmental costs.  

● Estimating Population- 
https://www.biologycorner.com/worksheets/estimating_population_size.html  

● Predation- https://www.biologycorner.com/worksheets/predator_prey_graphing.html  
● Predator/ Prey- https://www.biologycorner.com/worksheets/pred_prey.html 
● Invasive Species- https://www.biologycorner.com/worksheets/articles/zebra_mussels.html 
● Human population- https://www.biologycorner.com/worksheets/humanpop_graph.html 

 
Instructional Materials: 

● G-Suite 
● Smartboards  
● Internet 
● Textbook 
● Notebooks 
● Index cards 
● Supplemental readings  

Teacher Resources: 
● 9-12 Activities:  https://serc.carleton.edu/k12/9-12_browse.html  

http://eeinwisconsin.org/resource/about.aspx?s=101363.0.0.2209  
● Activities/PD/Resources:  

http://www.nea.org/tools/EnvironmentalEducationActivitiesAndResources.html  
● Environmental Science Articles: 

https://www.sciencedaily.com/news/earth_climate/environmental_science/ 
● Science News for Students: https://www.sciencenewsforstudents.org/ 

Modifications & Accommodations: 
*Please note that the following modifications and accommodations vary from unit to unit, and may be 

implemented for any student who would benefit 
Gifted and Talented 

(content, process, product, and learning 
environment) 

Extension Activities: 
● Provide students with multiple choices for 

how they can represent their understandings 
(e.g. multisensory techniques-auditory/visual 
aids; pictures, illustrations, graphs, charts, data 
tables, multimedia, modeling).  

● Provide opportunities for students to connect 
with people of similar backgrounds (e.g. 

English Language Learners 
Modifications: 
● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 
bilingual dictionary) 

● Extended time for assignment completion as 
needed 

● Highlight key vocabulary 
● Use graphic organizers 

http://reefgis.reefbase.org/
http://coralreef.noaa.gov/aboutcrcp/strategy/reprioritization/wgroups/resources/climate/resources/reefsatrisk.pdf
http://www.earthsciweek.org/classroom-activities/know-your-energy-costs
https://www.biologycorner.com/worksheets/estimating_population_size.html
https://www.biologycorner.com/worksheets/predator_prey_graphing.html
https://www.biologycorner.com/worksheets/pred_prey.html
https://www.biologycorner.com/worksheets/articles/zebra_mussels.html
https://www.biologycorner.com/worksheets/humanpop_graph.html
https://serc.carleton.edu/k12/9-12_browse.html
http://eeinwisconsin.org/resource/about.aspx?s=101363.0.0.2209
http://www.nea.org/tools/EnvironmentalEducationActivitiesAndResources.html
https://www.sciencedaily.com/news/earth_climate/environmental_science/
https://www.sciencenewsforstudents.org/


conversations via digital tool such as SKYPE, 
experts from the community helping with a 
project, journal articles, and biographies).  

● Provide multiple grouping opportunities for 
students to share their ideas and to encourage 
work among various backgrounds and cultures 
(e.g. multiple representation and multimodal 
experiences). 

● Engage students with a variety of Science and 
Engineering practices to provide students with 
multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect 
science with observable phenomena. 

● Structure the learning around explaining or 
solving a social or community-based issue. 

● Conduct research and provide presentation of 
cultural topics  

● Design surveys to generate and analyze data to 
be used in discussion 

● Collaborate with after-school programs or 
clubs to extend learning opportunities. 

● Authentic listening and reading sources that 
provide data and support for speaking and 
writing prompts 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of 

thinking 
Students with Disabilities 

(appropriate accommodations, instructional 
adaptation, and/or modifications as determined 

by the IEP team) 
Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments, 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 

Students at Risk of School Failure 
Modifications for Classroom: 
● Provide students with multiple choices for 

how they can represent their understandings 
(e.g. multisensory techniques-auditory/visual 
aids; pictures, illustrations, graphs, charts, data 
tables, multimedia, modeling).  

● Provide opportunities for students to connect 
with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, 
experts from the community helping with a 
project, journal articles, and biographies).  

● Provide multiple grouping opportunities for 
students to share their ideas and to encourage 
work among various backgrounds and cultures 



● Establish expectations for correct spelling on 
assignments 

● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 
 
Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

(e.g. multiple representation and multimodal 
experiences). 

● Engage students with a variety of Science and 
Engineering practices to provide students with 
multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect 
science with observable phenomena. 

● Structure the learning around explaining or 
solving a social or community-based issue. 

● Collaborate with after-school programs or 
clubs to extend learning opportunities. 

● Structure lessons around questions that are 
authentic, relate to students’ interests, 
social/family background and knowledge of 
their community. 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 

Modifications for Homework and Assignments: 
● Extended time to complete assignments 



● Student requires more complex assignments to 
be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

 
 
 
 

Benway School 
Unit 4 

Content Area: Environmental Science 
Unit Title: Human Activities and Climate 
Grade Level: 12th  
Unit Overview:   In this unit of study, students examine factors that have influenced the distribution 
and development of human society; these factors include climate, natural resource availability, and 
natural disasters. Students use computational representations to analyze how earth systems and their 
relationships are being modified by human activity. Students also develop an understanding of how 
human activities affect natural resources and of the interdependence between humans and Earth’s 
systems, which affect the availability of natural resources. Students will apply their engineering 
capabilities to reduce human impacts on earth systems and improve social and environmental 
cost–benefit ratios. 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 
understanding of the disciplinary core ideas. 
Recommended Pacing: 40 days 

Student Learning Objectives/Performance Expectations NJSLS 



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-ESS3-1 

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

HS-ESS3-4 

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

HS-ETS1-3 

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-ESS3-5 

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

(HS-ESS3-6) 

New Jersey Student Learning Standards/Disciplinary Core Ideas 

ESS3.A: Natural Resources 

Resource availability has guided the development of human society. (HS-ESS3-1) 

ESS3.B: Natural Hazards 

Natural hazards and other geologic events have shaped the course of human history; [they] have 
significantly altered the sizes of human populations and have driven human migrations. (HS-ESS3-1) 

ESS2.D: Weather and Climate 

Current models predict that, although future regional climate changes will be complex and varied, 
average global temperatures will continue to rise. The outcomes predicted by global climate models 
strongly depend on the amounts of human-generated greenhouse gases added to the atmosphere each 
year and by the ways in which these gases are absorbed by the ocean and biosphere. (secondary to 
HS-ESS3-6) 

ESS3.D: Global 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. 
(HS-ESS3-6) 

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. 
(HS-ETS1-3) 
Science and Engineering Practices Crosscutting Concepts 

Constructing Explanations and Designing 
Solutions  

Cause and Effect 

http://www.nextgenscience.org/sites/ngss/files/HS-ESS3-1_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-ESS3-4_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-ETS1-3_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-ESS3-5_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-ESS3-6_Evidence%20Statements%20Jan%202015.pdf
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=87


● Construct an explanation based on valid and 
reliable evidence obtained from a variety of 
sources (including students’ own 
investigations, models, theories, simulations, 
peer review) 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-ESS3-1) 

● Design or refine a solution to a complex 
real-world problem, based on scientific 
knowledge, student-generated sources of 
evidence, prioritized criteria, and trade off 
considerations. (HS-ESS3-4) 

Analyzing and Interpreting Data 

● Analyze data using computational models in 
order to make valid and reliable scientific 
claims. (HS-ESS3-5) 

Using Mathematics and Computational 
Thinking  

● Use a computational representation of 
phenomena or design solutions to describe 
and/or support claims and/or explanations. 
(HS-ESS3-6) 

 

● Empirical evidence is required to differentiate 
between cause and correlation and make 
claims about specific causes and effects. 
(HS-ESS3-1) 

Systems and System Models 

● When investigating or describing a system, the 
boundaries and initial conditions of the system 
need to be defined and their inputs and outputs 
analyzed and described using models. 
(HS-ESS3-6) 

Stability and Change 

● Feedback (negative or positive) can stabilize 
or destabilize a system. (HSESS3-4) 

   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  

Connections to Engineering, Technology, and 
Applications of Science 

Influence of Science, Engineering, and 
Technology on Society and the Natural World 

● 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-ETS1-1) (HS-ETS1-3) 

 
Interdisciplinary Connections 

English Language Arts/Literacy 

● Cite specific textual evidence of the availability of natural resources, occurrence of natural hazards, 
and changes in climate and their influence on human activity. 

● Use empirical evidence to write an explanation for how the availability of natural resources, 
occurrence of natural hazards, and changes in climate have influenced human activity. 

● Cite specific textual evidence supporting forecasts of the current rate of global or regional climate 
change and associated future impacts to Earth systems, attending to important distinctions the 
author makes and to any gaps or inconsistencies in the account. 

● Determine and clearly state results from data on global climate models and associated impacts to 
Earth systems by paraphrasing them in simpler but still accurate terms. 

http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=98
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96


● Integrate and evaluate global climate change data from multiple sources to reveal patterns and 
relationships and forecast current rate of global or regional climate change and associated future 
impacts. 

● Cite specific textual evidence to support a technological solution that reduces the impacts of human 
activities on natural systems, attending to important distinctions the author makes and to any gaps 
or inconsistencies in the account. 

● Evaluate the validity of hypotheses, data, analysis, and conclusions in a science or technical text 
about the impact of human activities on natural systems, verifying the data when possible and 
corroborating or challenging conclusions with other sources of information. 

● Integrate and evaluate multiple sources of information presented in diverse formats and media in 
order to evaluate or refine a technological solution that reduces impacts of human activities on 
natural systems. 

● Read multiple sources in order to refine design solutions to reduce impacts of human activities on 
natural systems and create a coherent understanding of the problem. Select a digital media to 
display the solution to a climate change issue. 

● Focusing on an aspect of the climate system, select a digital media format, and create a presentation 
that accurately explains the functioning of that particular aspect of the climate system. 

Mathematics 

● Represent how the availability of natural resources, occurrence of natural hazards, and changes in 
climate have influenced human activity symbolically and manipulate the representing symbols. 
Make sense of quantities and relationships between availability of natural resources, occurrence of 
natural hazards, and changes in climate and their influence on human activity. 

● Use units as a way to understand the relationships between availability of natural resources, 
occurrence of natural hazards, and changes in climate and their influence on human activity. 
Choose and interpret units consistently in formulas to determine relationships between availability 
of natural resources, occurrence of natural hazards, and changes in climate and their influence on 
human activity. 

● Choose and interpret the scale and the origin in graphs and data displays representing relationships 
between availability of natural resources, occurrence of natural hazards, and changes in climate and 
their influence on human activity. 

● Define appropriate quantities for the purpose of descriptive modeling of relationships between 
availability of natural resources, occurrence of natural hazards, and changes in climate and their 
influence on human activity. 

● Choose a level of accuracy appropriate to limitations on measurement when reporting quantities 
showing relationships between availability of natural resources, occurrence of natural hazards, and 
changes in climate and their influence on human activity. 

● Represent symbolically the relationships among Earth systems and how these relationships are 
being modified due to human activity, and manipulate the representing symbols. Make sense of 
quantities and relationships between Earth systems and human activity. 



● Use a mathematical model to describe the relationships among Earth systems and how those 
relationships are being modified due to human activity. Identify important quantities in human 
activities and their effects on Earth systems and map their relationships using tools. Analyze these 
relationships mathematically to draw conclusions, reflecting on the results and improving the model 
if it has not served its purpose. 

● Use units as a way to understand how relationships among Earth systems are being modified by 
human activity. Choose and interpret units consistently in formulas to determine relationships 
among 

● Earth systems and how they are being modified by human activity. Choose and interpret the scale 
and origin in graphs and data displays representing how human activity modifies relationships 
among Earth systems. 

● Define appropriate quantities for the purpose of descriptive modeling of how the relationships 
among Earth systems are being modified due to human activity. 

● Choose a level of accuracy appropriate to limitations on measurement when reporting quantities 
representing relationships among Earth systems and how they are being modified due to human 
activity. 

● Represent forecasts of the current rate of global or regional climate change and associated future 
impacts to Earth systems symbolically, and manipulate the representing symbols. Make sense of 
quantities and relationships between geoscience data and results from global climate models to 
forecast of the current rate of global or regional climate change and associated future impacts to 
Earth systems. 

● Define appropriate quantities for the purpose of descriptive modeling of forecasts of the current rate 
of global or regional climate change and associated future impacts to Earth systems. 

● Choose a level of accuracy appropriate to limitations on measurement when reporting quantities 
representing forecasts of the current rate of global or regional climate change and associated future 
impacts to Earth systems. 

● Represent impacts of human activities on natural systems symbolically and manipulate the 
representing symbols. Make sense of quantities and relationships between human activities and 
natural systems. 

● Use units as a way to understand the impacts of human activities on natural systems. Choose and 
interpret units consistently in formulas to determine the impacts of human activities on natural 
systems. Choose and interpret the scale and origin in graphs and data displays representing the 
impacts of human activities on natural systems. 

● Define appropriate quantities for the purpose of descriptive modeling of the impacts of human 
activities on natural systems. 

● Choose a level of accuracy appropriate to limitations on measurement when reporting quantities of 
human activities and their impacts on natural systems. 

● Use a mathematical model to describe human activities and their effects on natural systems. 
Identify important quantities in human activities and their effects on natural systems and map their 



relationships using tools. Analyze those relationships mathematically to draw conclusions, 
reflecting on the results and improving the model if it has not served its purpose. 

English Language Arts Mathematics 

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.11-12.1  (HS-ETS1-3) 

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.11-12.7 (HS-ETS1-3) 

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.11-12.8 
(HS-ETS1-3) 
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. RST.11-12.9 (HS-ETS1-3). 

Reason abstractly and quantitatively.  MP.2 
(HS-LS2-1),(HS-LS2-2),(HS-LS2-6),(HS-LS2-7) 

Model with mathematics.  MP.4 (HS-ETS1-3) 

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.1 
(HS-ETS1-3). 

Define appropriate quantities for the purpose of 
descriptive modeling.  HSN.Q.A.2 (HS-ETS1-3). 

Choose a level of accuracy appropriate to 
limitations on measurement when reporting 
quantities.  HSN.Q.A.3 (HS-ETS1-3). 
 

New Jersey Student Learning Standards 
Technology 

(Additional standards should be applied, as needed, to enrich instruction and 
foster student achievement.) 

Indicator 

Collaborate in online courses, learning communities, social networks or virtual worlds to 
discuss a resolution to a problem or issue. 

8.1.12.A.3 

Develop an innovative solution to a real world problem or issue in collaboration with 
peers and experts, and present ideas for feedback through social media or in an online 
community. 

8.1.12.C.1 

Demonstrate appropriate application of copyright, fair use and/or Creative Commons to 
an original work. 

8.1.12.D.1 

Evaluate consequences of unauthorized electronic access (e.g., hacking) and disclosure, 
and on dissemination of personal information. 

8.1.12.D.2 

Evaluate the strengths and limitations of emerging technologies and their impact on 
educational, career, personal and or social needs. 

8.1.12.F.1 

Demonstrate how reusing a product affects the local and global environment. 8.2.2.B.2 
Identify products or systems that are designed to meet human needs. 8.2.2.B.3 
Evaluate ethical considerations regarding the sustainability of environmental resources 
that are used for the design, creation and maintenance of a chosen product. 

8.2.12.B.2 

http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q
http://www.corestandards.org/Math/Content/HSN/Q


New Jersey Student Learning Standards 
21st Century Life and Career Skills 

(Additional standards should be applied, as needed, to enrich instruction and 
foster student achievement.) 

Indicator 

Identify transferable career skills and design alternate career plans. 9.2.12.C.3 
Analyze how economic conditions and societal changes influence employment trends 
and future education. 

9.2.12.C.4 

Research career opportunities in the United States and abroad that require knowledge of 
world languages and diverse cultures. 

9.2.12.C.5 

Investigate entrepreneurship opportunities as options for career planning and identify the 
knowledge, skills, abilities, and resources required for owning and managing a business. 

9.2.12.C.6 

Identify transferable career skills and design alternate career plans. 9.2.12.C.3 
Career Ready Practices Indicator 

Act as a responsible and contributing citizen and employee. CRP1 
Apply appropriate academic and technical skills. CRP2 
Attend to personal health and financial well-being. CRP3 
Communicate clearly and effectively and with reason. CRP4 
Consider the environmental, social and economic impacts of decisions. CRP5 
Demonstrate creativity and innovation. CRP6 
Employ valid and reliable research strategies. CRP7 
Utilize critical thinking to make sense of problems and persevere in solving 
them. 

CRP8 

Model integrity, ethical leadership and effective management. CRP9 
Plan education and career paths aligned to personal goals. CRP10 
Use technology to enhance productivity. CRP11 
Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 
biome, tundra, permafrost, tropical forest, canopy, epiphyte, coniferous tree, deciduous tree, temperate 

deciduous forest, taiga, temperate grassland, savanna, chaparral, desert, aphotic zone, photic zone, 
intertidal zone, neritic zone, oceanic zone, pelagic zone, benthic zone, plankton, estuary, eutrophic lake, 

oligotrophic lake, freshwater wetland 
Evidence of Learning 

Suggested Assessments: 
● Unit Reading 
● Outline/Notes 
● Vocabulary Assessments/ Application of Vocabulary  
● Interim Assessments 
● Notebook Check 
● Evaluations  
● Closure/ Assessments 

Learning Activities: 
● Differentiated Instructional Groups and Activities  
● Small group/ large group discussion  
● Investigation of key concepts & principles 
● Anchor Activities 



 
Work individually and collaboratively to explore key concepts:  

● Climate Change Impacts:  NOAA Education Resources that can be used to teach climate 
science. 

● Digital Library for Earth System Education:   DLESE is the Digital Library for Earth System 
Education, a free resource that supports teaching and learning about the Earth system. DLESE's 
development was funded by the National Science Foundation and continues to be built by a 
distributed community of educators, students, and scientists to support Earth system education 
at all levels. DLESE is operated by the National Center for Atmospheric Research (NCAR) 
Computational and Information Systems Laboratory and the NCAR Library on behalf of the 
education community. 

● Climate Reanalyzer: Students use the data on this website to assess diurnal, monthly, seasonal, 
and annual changes in the weather and climate parameters. Alternatively, data may be acquired 
from NASA NEO or NASA Giovanni. 

● Climate Reanalyzer: Students use the Environmental Change Model of the Climate Re-anlyzer 
to study the feedbacks in the climate system.  

● Climate Modeling 101: Students use the information in this tutorial to understand how climate 
models are created and interpreted. They apply what they learn to the climate model outputs 
they interpret. 

● Recycle City- https://www.biologycorner.com/worksheets/recyclecity.html 
● Smog city- https://www.biologycorner.com/worksheets/smogcity.html 
● Food for Thought- https://www.biologycorner.com/worksheets/foodforthought.html 
● Environmental Action- https://www.biologycorner.com/worksheets/environmentalaction.html 
● Hidden Water we use- 

http://environment.nationalgeographic.com/environment/freshwater/embedded-water/ 
● Water Pollution- http://www.educatoral.com/freshwater_pollution_webquest.html 

 
Instructional Materials: 

● G-Suite 
● Smartboards  
● Internet 
● Textbook 
● Notebooks 
● Index cards 
● Supplemental readings  

Teacher Resources: 
● 9-12 Activities:  https://serc.carleton.edu/k12/9-12_browse.html  

http://eeinwisconsin.org/resource/about.aspx?s=101363.0.0.2209  
● Activities/PD/Resources:  

http://www.nea.org/tools/EnvironmentalEducationActivitiesAndResources.html  
● Environmental Science Articles: 

https://www.sciencedaily.com/news/earth_climate/environmental_science/ 
● Science News for Students: https://www.sciencenewsforstudents.org/ 

Modifications & Accommodations: 

http://www.education.noaa.gov/Climate/Climate_Change_Impacts.html
http://www.dlese.org/library/literacy_maps/?id=SMS-MAP-1698
http://cci-reanalyzer.org/
http://cci-reanalyzer.org/
http://neo.sci.gsfc.nasa.gov/
http://neo.sci.gsfc.nasa.gov/
http://disc.sci.gsfc.nasa.gov/giovanni
http://cci-reanalyzer.org/
http://cci-reanalyzer.org/
http://nas-sites.org/climatemodeling/index.php
http://nas-sites.org/climatemodeling/index.php
http://data.giss.nasa.gov/
https://www.biologycorner.com/worksheets/recyclecity.html
https://www.biologycorner.com/worksheets/smogcity.html
https://www.biologycorner.com/worksheets/foodforthought.html
https://www.biologycorner.com/worksheets/environmentalaction.html
http://environment.nationalgeographic.com/environment/freshwater/embedded-water/
http://www.educatoral.com/freshwater_pollution_webquest.html
https://serc.carleton.edu/k12/9-12_browse.html
http://eeinwisconsin.org/resource/about.aspx?s=101363.0.0.2209
http://www.nea.org/tools/EnvironmentalEducationActivitiesAndResources.html
https://www.sciencedaily.com/news/earth_climate/environmental_science/
https://www.sciencenewsforstudents.org/


*Please note that the following modifications and accommodations vary from unit to unit, and may be 
implemented for any student who would benefit 

Gifted and Talented 
(content, process, product, and learning 

environment) 
Extension Activities: 
● Provide students with multiple choices for 

how they can represent their understandings 
(e.g. multisensory techniques-auditory/visual 
aids; pictures, illustrations, graphs, charts, data 
tables, multimedia, modeling).  

● Provide opportunities for students to connect 
with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, 
experts from the community helping with a 
project, journal articles, and biographies).  

● Provide multiple grouping opportunities for 
students to share their ideas and to encourage 
work among various backgrounds and cultures 
(e.g. multiple representation and multimodal 
experiences). 

● Engage students with a variety of Science and 
Engineering practices to provide students with 
multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect 
science with observable phenomena. 

● Structure the learning around explaining or 
solving a social or community-based issue. 

● Conduct research and provide presentation of 
cultural topics  

● Design surveys to generate and analyze data to 
be used in discussion 

● Collaborate with after-school programs or 
clubs to extend learning opportunities. 

● Authentic listening and reading sources that 
provide data and support for speaking and 
writing prompts 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of 

thinking 

English Language Learners 
Modifications: 
● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 
bilingual dictionary) 

● Extended time for assignment completion as 
needed 

● Highlight key vocabulary 
● Use graphic organizers 

Students with Disabilities Students at Risk of School Failure 
Modifications for Classroom: 



(appropriate accommodations, instructional 
adaptation, and/or modifications as determined 

by the IEP  team) 
Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments, 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 
 
Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 

● Provide students with multiple choices for 
how they can represent their understandings 
(e.g. multisensory techniques-auditory/visual 
aids; pictures, illustrations, graphs, charts, data 
tables, multimedia, modeling).  

● Provide opportunities for students to connect 
with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, 
experts from the community helping with a 
project, journal articles, and biographies).  

● Provide multiple grouping opportunities for 
students to share their ideas and to encourage 
work among various backgrounds and cultures 
(e.g. multiple representation and multimodal 
experiences). 

● Engage students with a variety of Science and 
Engineering practices to provide students with 
multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect 
science with observable phenomena. 

● Structure the learning around explaining or 
solving a social or community-based issue. 

● Collaborate with after-school programs or 
clubs to extend learning opportunities. 

● Structure lessons around questions that are 
authentic, relate to students’ interests, 
social/family background and knowledge of 
their community. 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 



● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 

Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

 
 
 
 
 

Benway School 
Unit 5 

Content Area: Environmental Science 
Unit Title: Human Activity and Sustainability 
Grade Level: 12th 
Unit Overview: In this unit students construct an explanation based on evidence for how the                 
availability of natural resources, occurrence of natural hazards are connected to human activity.             
Additionally, while students are exploring this idea they apply scientific and engineering ideas to              



design, evaluate, and refine a device that can be used to minimize the impacts of natural hazards. They                  
create a computational simulation to illustrate the relationships among management of natural            
resources, the sustainability of human populations, and biodiversity, and create or revise a simulation to               
test a solution to mitigate adverse impacts of human activity on biodiversity. They use a computational                
representation to illustrate the relationships among Earth systems and how those relationships are being              
modified due to human activity, and evaluate or refine a technological solution that reduces impacts of                
human activities on natural systems. The crosscutting concepts of cause and effect, stability and              
change, systems and system models are called out as an organizing concept for these disciplinary core                
ideas. 
This unit is based on HS-ESS3-1, HS-ESS3-3, HS-LS4-6, HS-ESS3-4, HS-ESS3-6, and HS-ETS1-3 
(secondary to HS-ESS3-4). 
Recommended Pacing: 25 days 

Student Learning Objectives/Performance Expectations NJSLS 
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-ESS3-1 

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

HS-ESS3-3 

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

HS-ESS3-4 

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

HS-ESS3-6 

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. 

HS-ETS1-3 

New Jersey Student Learning Standards/Disciplinary Core Ideas 

ESS3.A: Natural Resources 

Resource availability has guided the development of human society. (HS-ESS3-1) 

ESS3.B: Natural Hazards 

Natural hazards and other geologic events have shaped the course of human history; [they] have 
significantly altered the sizes of human populations and have driven human migrations. (HS-ESS3-1) 

LS4.C: Adaptation 

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-LS4-6, secondary to HS-ESS3-3) 

ESS3.C: Human Impacts on Earth Systems  

http://www.nextgenscience.org/sites/ngss/files/HS-ESS3-1_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-ESS3-3_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-ESS3-4_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/HS-ESS3-6_Evidence%20Statements%20Jan%202015.pdf
http://www.nextgenscience.org/sites/default/files/HS-ETS1-3_Evidence%20Statements%20Jan%202015.pdf
http://nextgenscience.org/%20http:/www.nap.edu/openbook.php?record_id=13165&page=194


The sustainability of human societies and the biodiversity that supports them requires responsible 
management of natural resources. (HS-ESS3-3)  

Scientists and engineers can make major contributions by developing technologies that produce less 
pollution and waste and that preclude ecosystem degradation. (HS-ESS3-4) 

ESS3.D: Global 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. 
(HS-ESS3-6) 

ESS2.D: Weather and Climate 

Current models predict that, although future regional climate changes will be complex and varied, 
average global temperatures will continue to rise. The outcomes predicted by global climate models 
strongly depend on the amounts of human-generated greenhouse gases added to the atmosphere each 
year and by the ways in which these gases are absorbed by the ocean and biosphere. (secondary to 
HS-ESS3-6) 

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. 
(secondary to HS-ESS3-4) 
Science and Engineering Practices Crosscutting Concepts 

Constructing Explanations and Designing 
Solutions  

● Construct an explanation based on valid and 
reliable evidence obtained from a variety of 
sources (including students’ own 
investigations, models, theories, simulations, 
peer review) 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-ESS3-1) 

● Design or refine a solution to a complex 
real-world problem, based on scientific 
knowledge, student-generated sources of 
evidence, prioritized criteria, and trade off 
considerations. (HS-ESS3-4)  

Using Mathematics and Computational 
Thinking  

Cause and Effect 

● Empirical evidence is required to differentiate 
between cause and correlation and make 
claims about specific causes and effects. 
(HS-ESS3-1), (HS-LS4-6) 

Systems and System Models 

● When investigating or describing a system, the 
boundaries and initial conditions of the system 
need to be defined and their inputs and outputs 
analyzed and described using models. 
(HS-ESS3-6) 

Stability and Change 

● Feedback (negative or positive) can stabilize or 
destabilize a system. (HSESS3-4), (HS-LS4-6) 

● Change and rates of change can be quantified 
and modeled over very short or very long 
periods of time. Some system changes are 
irreversible. (HS-ESS3-3)  

http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/read/13165/chapter/12#206
http://www.nap.edu/read/13165/chapter/12#206
http://www.nap.edu/read/13165/chapter/12#206
http://www.nap.edu/read/13165/chapter/12#206
http://www.nap.edu/read/13165/chapter/12#206
http://www.nap.edu/read/13165/chapter/12#206
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/read/13165/chapter/8#87
http://www.nap.edu/read/13165/chapter/8#87
http://www.nap.edu/read/13165/chapter/8#87
http://www.nap.edu/read/13165/chapter/8#87
http://www.nap.edu/read/13165/chapter/8#87
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=98
http://www.nap.edu/openbook.php?record_id=13165&page=98
http://www.nap.edu/openbook.php?record_id=13165&page=98
http://www.nap.edu/openbook.php?record_id=13165&page=98
http://www.nap.edu/openbook.php?record_id=13165&page=98


● Create a computational model or simulation of 
a phenomenon, designed device, process, or 
system. (HS-ESS3-3)  

● Use a computational representation of 
phenomena or design solutions to describe 
and/or support claims and/or explanations. 
(HS-ESS3-6) 

reate or revise a simulation of a phenomenon, 
designed device, process, or system. 
(HS-LS4-6) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Connections to Engineering, Technology, and 
 Applications of Science 

Influence of Science, Engineering, and 
Technology on Society and the Natural World  

● Modern civilization depends on major 
technological systems. (HS-ESS3-3)  

● Engineers continuously modify these 
technological systems by applying scientific 
knowledge and engineering design practices to 
increase benefits while decreasing costs and 
risks. (HS-ESS3-4)  

● New technologies can have deep impacts on 
society and the environment, including some 
that were not anticipated. (HS-ESS3-3)  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Connections to Nature of Science 

Science is a Human Endeavor 

● Science is a result of human endeavors, 
imagination, and creativity. (HS-ESS3-3) 

 
Interdisciplinary Connections 

English Language Arts/Literacy 

● Cite specific textual evidence of the availability of natural resources, occurrence of natural hazards, 
and changes in climate and their influence on human activity. 

● Use empirical evidence to write an explanation for how the availability of natural resources, 
occurrence of natural hazards, and changes in climate have influenced human activity. 

• Evaluate data to verify claims about the impacts of human activities on the environment and 
biodiversity, verifying the data when possible and corroborating or challenging conclusions with 
other sources of information. 

• Conduct short as well as more sustained research projects to determine the impacts of human 
activities on the environment and biodiversity, synthesizing information from multiple sources. 

• Synthesize information from a range of sources about the impacts of human activities on the 
environment and biodiversity into a coherent understanding of a process, phenomenon, or concept, 
resolving conflicting information when possible. 

http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212


• Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new 
approach, focusing on the impacts of human activity on biodiversity and how to mitigate these 
impacts. 

• Conduct short as well as more sustained research projects to determine the impacts of human 
activity on biodiversity and how to mitigate these impacts. 

• Evaluate data presented in diverse formats in order to determine the impacts of human activity on 
biodiversity and how to mitigate these impacts. 

• Evaluate data to verify claims about the impacts of human activities on biodiversity and how to 
mitigate these impacts. 

• Synthesize information from a range of sources into a coherent understanding of the impacts of 
human activities on biodiversity and how to mitigate these impacts. 

● Cite specific textual evidence to support a technological solution that reduces the impacts of human 
activities on natural systems, attending to important distinctions the author makes and to any gaps 
or inconsistencies in the account. 

● Evaluate the validity of hypotheses, data, analysis, and conclusions in a science or technical text 
about the impact of human activities on natural systems, verifying the data when possible and 
corroborating or challenging conclusions with other sources of information. 

● Integrate and evaluate multiple sources of information presented in diverse formats and media in 
order to evaluate or refine a technological solution that reduces impacts of human activities on 
natural systems. 

● Read multiple sources in order to refine design solutions to reduce impacts of human activities on 
natural systems and create a coherent understanding of the problem. 

Mathematics 

● Represent how the availability of natural resources, occurrence of natural hazards, and changes in 
climate have influenced human activity symbolically and manipulate the representing symbols. 
Make sense of quantities and relationships between availability of natural resources, occurrence of 
natural hazards, and changes in climate and their influence on human activity. 

● Use units as a way to understand the relationships between availability of natural resources, 
occurrence of natural hazards, and changes in climate and their influence on human activity. 
Choose and interpret units consistently in formulas to determine relationships between availability 
of natural resources, occurrence of natural hazards, and changes in climate and their influence on 
human activity. 

● Choose and interpret the scale and the origin in graphs and data displays representing relationships 
between availability of natural resources, occurrence of natural hazards, and changes in climate and 
their influence on human activity. 

● Define appropriate quantities for the purpose of descriptive modeling of relationships between 
availability of natural resources, occurrence of natural hazards, and changes in climate and their 
influence on human activity. 



● Choose a level of accuracy appropriate to limitations on measurement when reporting quantities 
showing relationships between availability of natural resources, occurrence of natural hazards, and 
changes in climate and their influence on human activity. 

• Represent symbolically the relationships among management of natural resources, the sustainability 
of human populations, and biodiversity, and manipulate the representing symbols. Make sense of 
quantities and relationships among management of natural resources, the sustainability of human 
populations, and biodiversity. 

• Use a mathematical model to describe the management of natural resources, the sustainability of 
human populations, and biodiversity. Identify important quantities in relationships among 
management of natural resources, the sustainability of human populations, and biodiversity, and 
map their relationships using tools. Analyze these relationships mathematically to draw 
conclusions, reflecting on the results and improving the model if it has not served its purpose. 

• Represent symbolically the impacts of human activities on the environment and biodiversity, and 
manipulate the representing symbols. Make sense of quantities and relationships of the impacts of 
human activities on the environment and biodiversity 

• Use units to understand the impacts of human activities on the environment and biodiversity and to 
guide the solution of multistep problems to reduce these impacts. Choose and interpret units 
consistently in formulas to determine the impacts of human activities on the environment and 
biodiversity. Choose and interpret the scale and origin in graphs and data displays showing impacts 
of human activities on the environment and biodiversity. 

• Define appropriate quantities for the purpose of descriptive modeling of impacts of human activities 
on the environment and biodiversity. 

• Choose a level of accuracy appropriate to limitations on measurement when reporting quantities 
showing impacts of human activities on the environment and biodiversity. 

• Use a mathematical model to describe the impacts of human activities on the environment and 
biodiversity. Identify important quantities in the impacts of human activities on the environment 
and biodiversity and map their relationships using tools. Analyze those relationships 
mathematically to draw conclusions, reflecting on the results and improving the model if it has not 
served its purpose.  

• Use a mathematical model to describe a solution to mitigate adverse impacts of human activity on 
biodiversity. Identify important quantities in the impacts of human activities on the biodiversity and 
map their relationships using tools. Analyze those relationships mathematically to draw 
conclusions, reflecting on the results and improving the model if it has not served its purpose. 

• Represent symbolically the relationships among Earth systems and how these relationships are 
being modified due to human activity, and manipulate the representing symbols. Make sense of 
quantities and relationships between Earth systems and human activity. 

• Use a mathematical model to describe the relationships among Earth systems and how those 
relationships are being modified due to human activity. Identify important quantities in human 
activities and their effects on Earth systems and map their relationships using tools. Analyze these 



relationships mathematically to draw conclusions, reflecting on the results and improving the model 
if it has not served its purpose. 

• Use units as a way to understand how relationships among Earth systems are being modified by 
human activity. Choose and interpret units consistently in formulas to determine relationships 
among them. 

• Earth systems and how they are being modified by human activity. Choose and interpret the scale 
and origin in graphs and data displays representing how human activity modifies relationships 
among Earth systems. 

• Define appropriate quantities for the purpose of descriptive modeling of how the relationships 
among Earth systems are being modified due to human activity. 

• Choose a level of accuracy appropriate to limitations on measurement when reporting quantities 
representing relationships among Earth systems and how they are being modified due to human 
activity. 

• Represent impacts of human activities on natural systems symbolically and manipulate the 
representing symbols. Make sense of quantities and relationships between human activities and 
natural systems. 

• Use units as a way to understand the impacts of human activities on natural systems. Choose and 
interpret units consistently in formulas to determine the impacts of human activities on natural 
systems. Choose and interpret the scale and origin in graphs and data displays representing the 
impacts of human activities on natural systems. 

• Define appropriate quantities for the purpose of descriptive modeling of the impacts of human 
activities on natural systems. 

• Choose a level of accuracy appropriate to limitations on measurement when reporting quantities of 
human activities and their impacts on natural systems.  

• Use a mathematical model to describe human activities and their effects on natural systems. 
Identify important quantities in human activities and their effects on natural systems and map their 
relationships using tools. Analyze those relationships mathematically to draw conclusions, 
reflecting on the results and improving the model if it has not served its purpose. 

English Language Arts Mathematics 

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-ESS3-1),(HS-ESS3-4) RST.11-12.1 

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-ESS3-4), 
(HS-ETS1-3) RST.11-12.8 

Reason abstractly and quantitatively. 
(HS-ESS3-1),(HS-ESS3-3),(HS-ESS3-4),(HS-ES
S3-6),(HS-ETS1-3) MP.2 

Model with mathematics. 
(HS-ESS3-3),(HS-ESS3-6),(HS-ETS1-3) MP.4 

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. 



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.11-12.7 (HS-ETS1-3) 

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. RST.11-12.9 (HS-ETS1-3). 

Write informative/explanatory texts, including the 
narration of historical events, scientific 
procedures/ experiments, or technical processes. 
(HS-ESS3-1) WHST.9-12.2 

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.9-12.5 

Conduct short as well as more sustained research 
projects to answer a question (including a 
self-generated question) or solve a problem; 
narrow or broaden the inquiry when appropriate; 
synthesize multiple sources on the subject, 
demonstrating understanding of the subject under 
investigation. (HS-LS4-6) WHST.9-12.7 

(HS-ESS3-1),(HS-ESS3-4),(HS-ESS3-6) 
HSN-Q.A.1 

Define appropriate quantities for the purpose of 
descriptive modeling. 
(HS-ESS3-1),(HS-ESS3-4),(HS-ESS3-6) 
HSN-Q.A.2 
Choose a level of accuracy appropriate to 
limitations on measurement when reporting 
quantities. 
(HS-ESS3-1),(HS-ESS3-4),(HS-ESS3-6) 
HSN-Q.A.3 

New Jersey Student Learning Standards 
Technology 

(Additional standards should be applied, as needed, to enrich instruction and 
foster student achievement.) 

Indicator 

Collaborate in online courses, learning communities, social networks or virtual worlds to 
discuss a resolution to a problem or issue. 

8.1.12.A.3 

Develop an innovative solution to a real world problem or issue in collaboration with 
peers and experts, and present ideas for feedback through social media or in an online 
community. 

8.1.12.C.1 

Demonstrate appropriate application of copyright, fair use and/or Creative Commons to 
an original work. 

8.1.12.D.1 

Evaluate consequences of unauthorized electronic access (e.g., hacking) and disclosure, 
and on dissemination of personal information. 

8.1.12.D.2 

Evaluate the strengths and limitations of emerging technologies and their impact on 
educational, career, personal and or social needs. 

8.1.12.F.1 

Demonstrate how reusing a product affects the local and global environment. 8.2.2.B.2 
Identify products or systems that are designed to meet human needs. 8.2.2.B.3 

http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12
http://www.corestandards.org/ELA-Literacy/RH/11-12


Evaluate ethical considerations regarding the sustainability of environmental resources 
that are used for the design, creation and maintenance of a chosen product. 

8.2.12.B.2 

New Jersey Student Learning Standards 
21st Century Life and Career Skills 

(Additional standards should be applied, as needed, to enrich instruction and 
foster student achievement.) 

Indicator 

Identify transferable career skills and design alternate career plans. 9.2.12.C.3 
Analyze how economic conditions and societal changes influence employment trends 
and future education. 

9.2.12.C.4 

Research career opportunities in the United States and abroad that require knowledge of 
world languages and diverse cultures. 

9.2.12.C.5 

Investigate entrepreneurship opportunities as options for career planning and identify the 
knowledge, skills, abilities, and resources required for owning and managing a business. 

9.2.12.C.6 

Identify transferable career skills and design alternate career plans. 9.2.12.C.3 
Career Ready Practices Indicator 

Act as a responsible and contributing citizen and employee. CRP1 
Apply appropriate academic and technical skills. CRP2 
Attend to personal health and financial well-being. CRP3 
Communicate clearly and effectively and with reason. CRP4 
Consider the environmental, social and economic impacts of decisions. CRP5 
Demonstrate creativity and innovation. CRP6 
Employ valid and reliable research strategies. CRP7 
Utilize critical thinking to make sense of problems and persevere in solving 
them. 

CRP8 

Model integrity, ethical leadership and effective management. CRP9 
Plan education and career paths aligned to personal goals. CRP10 
Use technology to enhance productivity. CRP11 
Work productively in teams while using cultural global competence. CRP12 

Key Vocabulary Words 
ozone layer, greenhouse effect, biodiversity, pollution, smog, chlorofluorocarbon, acid precipitation, 

conservation biology, restoration biology 
Evidence of Learning 

Suggested Assessments: 
● Unit Reading 
● Outline/Notes 
● Vocabulary Assessments/ Application of Vocabulary  
● Interim Assessments 
● Notebook Check 
● Evaluations 
● Closure/ Assessments 

Learning Activities: 
● Differentiated Instructional Groups and Activities  
● Small group/ large group discussion  
● Investigation of key concepts & principles 
● Anchor Activities 



 
Work individually and collaboratively to explore key concepts:  

● Cost-Benefit Analysis Primer: Students read this explanation about how cost-benefit analysis is 
derived and applied in order to apply this model to design solutions related to human 
sustainability. Students then read the application of CBA to water sanitation.  

● Carbon Stabilization Wedge: Students play this game in order to evaluate competing design 
solutions for developing, managing, and utilizing energy resources based on cost-benefit ratios.  

● One For All: A Natural Resources Game: Identify a strategy that would produce a sustainable 
use of resources in a simulation game. Draw parallels between the chips used in the game and 
renewable resources upon which people depend. Draw parallels between the actions of 
participants in the game and the actions of people or governments in real-world situations.  

● Building Biodiversity and the PREDICTS project and GLOBIO project: Students explore this 
website to develop an understanding of how computational models of the impacts on 
biodiversity are created. Next, they explore Conservation Maps for a global perspective of land 
use and conservation efforts.  

● Schoolyard Biodiversity: Students assess the biodiversity in their schoolyards, and apply their 
model outputs to predict the changes in biodiversity as related to human impacts and the 
application of sustainable practices.  

● I=P*A*T Equation and Its Variants: Students read this article to learn how ecological 
economics models are developed and applied to further understand human impacts on our 
environment. 

● National Climate Assessment: Students explore the simulations found at this website in order to 
create a computational simulation to illustrate the relationships among management of natural 
resources, the sustainability of human populations, and biodiversity.  

● Stormwater Calculator or the Water Erosion Prediction Project: Students apply the storm water 
runoff calculator to determine the impacts of land use change, precipitation variations, and other 
parameters on runoff.  

● The Bean Game: Exploring Human Interactions with Natural Resources: This activity explores 
the various influences of human consumption of natural resources over time. (use this as a 
primer for making a computational model). 

● NSA Challenge: Recycling for a Cleaner World: Students will develop a strategy to increase 
recycling and waste diversion for their school. 

● Land and People: Finding a Balance: This environmental study project allows a group of 
students to consider real environmental dilemmas concerning water use and provide solutions to 
these dilemmas.  

● Reefs at Risk: and NOAA Coral Reefs at Risk: Students access and explore a series of 
interactive maps displaying coral reef data from around the globe and develop hypotheses 
related to the impacts of climate change (i.e. increased levels of carbon dioxide in our 
atmosphere) on coral reef health.  

● GLOBE Carbon Cycle: Students collect data about their school field site through existing 
GLOBE protocols of phenology, land cover and soils as well as through new protocols focused 
on biomass and carbon stocks in vegetation.  Students participate in classroom activities to 
understand carbon cycling at local and global scales. Students expand their scientific thinking 
through the use of systems models.  

http://www.agecon.purdue.edu/staff/shively/COURSES/AGEC406/reviews/bca.htm
http://www.who.int/water_sanitation_health/watandmacr4.pdf
http://cmi.princeton.edu/wedges/game.php
http://www.sciencefriday.com/blogs/09/12/2014/one-for-all-a-natural-resources-game.html?series=&interest=&audience=&author=
https://portals.iucn.org/library/efiles/documents/2008-002.pdf
http://predicts.org.uk/science.html
http://www.globio.info/home
http://maps.tnc.org/web_maps.html
http://www.fishwildlife.org/files/ConEd-Schoolyard-Biodiversity-Guide.pdf
http://www.fishwildlife.org/files/ConEd-Schoolyard-Biodiversity-Guide.pdf
http://www.artsci.wustl.edu/~anthro/articles/jiec_4_4_13_0.pdf
http://nca2014.globalchange.gov/
http://nca2014.globalchange.gov/
http://www2.epa.gov/water-research/national-stormwater-calculator
http://milford.nserl.purdue.edu/wepp/weppV1.html
http://milford.nserl.purdue.edu/wepp/weppV1.html
http://watersfoundation.org/resources/the-bean-game-exploring-human-interactions-with-natural-resources/
http://www.thestemnet.com/resource/create-resource-14
http://www.earthsciweek.org/classroom-activities/land-and-people-finding-balance
http://reefgis.reefbase.org/
http://coralreef.noaa.gov/aboutcrcp/strategy/reprioritization/wgroups/resources/climate/resources/reefsatrisk.pdf
http://globecarboncycle.unh.edu/index.shtml
http://globecarboncycle.unh.edu/index.shtml


● Earth: Planet of Altered States: Watch a segment of a NASA video and discuss how the earth is 
constantly changing. 

 
Instructional Materials: 

● G-Suite 
● Smartboards  
● Internet 
● Textbook 
● Notebooks 
● Index cards 
● Supplemental readings  

 
Teacher Resources: 

● 9-12 Activities:  https://serc.carleton.edu/k12/9-12_browse.html  
http://eeinwisconsin.org/resource/about.aspx?s=101363.0.0.2209  

● Activities/PD/Resources:  
http://www.nea.org/tools/EnvironmentalEducationActivitiesAndResources.html  

● Environmental Science Articles: 
https://www.sciencedaily.com/news/earth_climate/environmental_science/ 

● Science News for Students: https://www.sciencenewsforstudents.org/ 
Modifications & Accommodations: 

*Please note that the following modifications and accommodations vary from unit to unit, and may be 
implemented for any student who would benefit 

Gifted and Talented 
(content, process, product, and learning 

environment) 
Extension Activities: 
● Provide students with multiple choices for 

how they can represent their understandings 
(e.g. multisensory techniques-auditory/visual 
aids; pictures, illustrations, graphs, charts, data 
tables, multimedia, modeling).  

● Provide opportunities for students to connect 
with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, 
experts from the community helping with a 
project, journal articles, and biographies).  

● Provide multiple grouping opportunities for 
students to share their ideas and to encourage 
work among various backgrounds and cultures 
(e.g. multiple representation and multimodal 
experiences). 

● Engage students with a variety of Science and 
Engineering practices to provide students with 

English Language Learners 
Modifications: 
● Modified assignments 
● Native language translation (peer, online 

assistive technology, translation device, 
bilingual dictionary) 

● Extended time for assignment completion as 
needed 

● Highlight key vocabulary 
● Use graphic organizers 

https://www.opened.com/video/earth-planet-of-altered-states/42803
https://serc.carleton.edu/k12/9-12_browse.html
http://eeinwisconsin.org/resource/about.aspx?s=101363.0.0.2209
http://www.nea.org/tools/EnvironmentalEducationActivitiesAndResources.html
https://www.sciencedaily.com/news/earth_climate/environmental_science/
https://www.sciencenewsforstudents.org/


multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect 
science with observable phenomena. 

● Structure the learning around explaining or 
solving a social or community-based issue. 

● Conduct research and provide presentation of 
cultural topics  

● Design surveys to generate and analyze data to 
be used in discussion 

● Collaborate with after-school programs or 
clubs to extend learning opportunities. 

● Authentic listening and reading sources that 
provide data and support for speaking and 
writing prompts 

● Anchor activities 
● Use of higher-level questioning techniques 
● Provide assessments at a higher-level  of 

thinking 
Students with Disabilities 

(appropriate accommodations, instructional 
adaptation, and/or modifications as determined 

by the IEP or 504 team) 
Modifications for Classroom: 
● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments, 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 

Students at Risk of School Failure 
Modifications for Classroom: 
● Provide students with multiple choices for 

how they can represent their understandings 
(e.g. multisensory techniques-auditory/visual 
aids; pictures, illustrations, graphs, charts, data 
tables, multimedia, modeling).  

● Provide opportunities for students to connect 
with people of similar backgrounds (e.g. 
conversations via digital tool such as SKYPE, 
experts from the community helping with a 
project, journal articles, and biographies).  

● Provide multiple grouping opportunities for 
students to share their ideas and to encourage 
work among various backgrounds and cultures 
(e.g. multiple representation and multimodal 
experiences). 

● Engage students with a variety of Science and 
Engineering practices to provide students with 
multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect 
science with observable phenomena. 

● Structure the learning around explaining or 
solving a social or community-based issue. 



● Encourage student to proofread assignments 
and tests 

● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 
● Student requires use of other assistive 

technology device 
 
Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 
● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

● Collaborate with after-school programs or 
clubs to extend learning opportunities. 

● Structure lessons around questions that are 
authentic, relate to students’ interests, 
social/family background and knowledge of 
their community. 

● Pair visual prompts with verbal presentations 
● Ask students to restate information, directions, 

and assignments 
● Repetition and practice 
● Model skills/techniques to be mastered 
● Extended time to complete class work 
● Provide a copy of class notes 
● Preferential seating to be mutually determined 

by the student and teacher 
● Student may request to use a computer to 

complete assignments 
● Establish expectations for correct spelling on 

assignments 
● Extra textbooks for home 
● Student may request books on tape/CD/digital 

media, as available and appropriate 
● Assign a peer helper in the class setting 
● Provide oral reminders and check student 

work during independent work time 
● Assist student with long and short term 

planning of assignments 
● Encourage student to proofread assignments 

and tests 
● Provide regular parent/school communication 
● Teachers will check/sign student agenda daily 

Modifications for Homework and Assignments: 
● Extended time to complete assignments 
● Student requires more complex assignments to 

be broken up and explained in smaller units, 
with work to be submitted in phases. 

● Provide the student with clearly stated 
(written) expectations and grading criteria for 
assignments. 

● Implement RAFT (role, audience, format, 
topic) activities as they pertain to the 
types/modes of communication 

Modifications for Assessments: 



● Extended time on classroom tests and quizzes 
● Student may take/complete tests in an alternate 

setting as needed 
● Restate, reread, and clarify 

directions/questions 
● Distribute study guide for classroom tests 
● Establish procedures for 

accommodations/modifications for 
assessments 

 
 
 


