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STATEMENT OF PURPOSE/DESCRIPTION  

  

This semester course will discuss man’s relationship with his natural surroundings.  In the 

twenty-first century, man must learn to live within the limits of planet Earth.  This course 

will examine the scientific principles governing the relationship between man and Earth’s 

land, ocean and atmosphere.  Man’s needs versus the needs of the remaining living 

organisms will be addressed. 

 

The Environmental Science curriculum is a laboratory based, comprehensive survey of 

environmental science that meets local objectives and contributes to the accomplishment 

of the state and national standards.  The program was chosen to complement the flow and 

sequence of scientific studies from eighth grade to high school while also providing a 

basic knowledge in preparing students for the expected Biology End Of Course state 

assessment as a graduation requirement.  

 

The course is designed to present environmental science in a logical sequence proceeding 

from the study of ecology through understanding populations, water, air land, energy 

resources, and the complexity of humans’ impact on the environment and the influence of 

the environment on humans.  Throughout the course, attention is paid to the application 

of environmental awareness tour everyday lives and related career opportunities.    

 

Evaluation of students’ acquisition of skills will include pre-assessments with teacher 

input, classroom assignments, post-assessments with input, and achievement towards 

mastering the objectives set forth in the student’s Individual Education Plan (IEP). 

Students will be directed towards consistently utilizing the strategies learned in 

accordance with their In-Effect Individual Education Plan (IEP).  

  

This course is aligned with the Next Generation Science Standards (NGSS), the New 

Jersey Core Curriculum Content Standards (NJCCCS) for 21st Century Life and Careers, 

the Common Core State Standards (CCSS) for English Language Arts & Math as related 

to Science, and the New Jersey Core Curriculum Content Standards for Technology.  

 

Promoting a culture of high expectations for all students is a fundamental goal of the 

Common Core State Standards.  In order to participate with success in the general 

curriculum, students with disabilities, as appropriate, may be provided additional 

supports and services, such as: instructional supports for learning, based on the principles 

of Universal Design for Learning (UDL) which foster student engagement by presenting 

information in multiple ways and allowing for diverse avenues of action and expression; 

Instructional Accommodations changes in materials or procedures which do not change 

the standards but allow students to learn within the framework of the Common Core; and 

Assistive technology devices and services as needed to ensure access to the general 

education curriculum and the Common Core State Standards 
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PHILOSOPHY 
 

"The weight of our civilization has become so great, it now ranks as a global force and a 

significant wild card in the human future along with the Ice Ages and other vicissitudes 

of a volatile and changeable planetary system”.  Dianne Dumanoski, Rethinking 

Environmentalism 

 

It has been a longstanding belief that nature should be controlled by humans and that the 

earth was designed for humanity (Cicero 106-43 BC).  Ironically, the human quest to 

bend the environment to suit its growing needs has decreased the environment’s ability to 

sustain our life demands.  It is our belief that through this course, students will gain 

insight and an understanding of the balance that must exist between humankind and the 

environment.  Students  will  identify,  analyze  and  evaluate  both  natural  and  man-

made  environmental  issues.  Through  the  use  of  critical  thinking and problem-

solving  skills  and  the  application  of  scientific  principles  students  will  be  able  to  

assess  the associated  risks  and  benefits  of  environmental policies and practices.  

Ultimately, this course will enable them to become more informed and conscientious 

agents of environmental change.  

 

Commitment:  New Jersey has shown a strong commitment to standards based learning 

through its adoption of the Common Core State Standards and its position as a governing 

state in the Partnership for Assessment of Readiness for College and Careers (PARCC). 

Additionally, New Jersey is working on developing a STEM Education Innovation 

campaign in order to pool resources and create a robust system for professional 

development, all of which will be useful in the adoption of the NGSS.  Furthermore, the 

inclusion of science practices in New Jersey’s 2009 science standards has the potential to 

serve as a bridge between New Jersey’s 2004 standards and the anticipated structure of 

the NGSS, therefore the state would be well positioned for adoption 

(http://www.nextgenscience.org/new-jersey). 
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COURSE PROFICIENCIES 

II. Objectives 

 A. Science Standards 

 

 

HS-PS1-7 
Physical Science Matter & Interactions  

Use a model to illustrate that cellular respiration is a chemical process whereby the 

bonds of food molecules and oxygen molecules are broken and the bonds in new 

compounds are formed resulting in a net transfer of energy. 

 

HS-PS3-1 
Physical Science Energy  

Create a computational model to calculate the change in the energy of one 

component in a system when the change in energy of the other component(s) and 

energy flows in and out of the system are known. 

 

HS-LS1-2 
Life Science Molecules to Organisms  

Develop and use a model to illustrate the hierarchical organization of interacting 

systems that provide specific functions within multicellular organisms. 

 

HS-LS2-1 

 

HS-LS2-2 

 

 

HS-LS2-6 

 

 

HS-LS2-7 

 

HS-LS2-8 

 

HS-LS4-6 

Ecosystems 

Use mathematical and/or computational representations to support explanations of 

factors that affect carrying capacity of ecosystems at different scales. 

Use mathematical representations to support and revise explanations based on 

evidence about factors affecting biodiversity and populations in ecosystems of 

different scales.  

Evaluate the claims, evidence, and reasoning that the complex interactions in 

ecosystems maintain relatively consistent numbers and types of organisms in stable 

conditions, but changing conditions may result in a new ecosystem.  

Design, evaluate, and refine a solution for reducing the impacts of human activities 

on the environment and biodiversity. 

Evaluate the evidence for the role of group behavior on individual and species’ 

chances to survive and reproduce.  

Create or revise a simulation to test a solution to mitigate adverse impacts of 

human activity on biodiversity 

 

HS-ESS1-1 

 

 

HS-ESS1-2  

 

 

HS-ESS1-3 

 

HS-ESS1-4 

Earth & Space Sciences  

Develop a model based on evidence to illustrate the life span of the sun and the 

role of nuclear fusion in the sun’s core to release energy that eventually reaches 

Earth in the form of radiation.  

Construct an explanation of the Big Bang theory based on astronomical evidence 

of light spectra, motion of distant galaxies, and composition of matter in the 

universe.  

Communicate scientific ideas about the way stars, over their life cycle, produce 

elements.  

Use mathematical or computational representations to predict the motion of 

orbiting objects in the solar system.  
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HS-ESS3-1  

 

 

HS-ESS3-2  

 

HS-ESS3-3 

 

 

HS-ESS3-4 

 

HS-ESS3-6 

Earth & Human Activity  

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. 

Evaluate competing design solutions for developing, managing, and utilizing 

energy and mineral resources based on cost-benefit ratios. 

Create a computational simulation to illustrate the relationships among 

management of natural resources, the sustainability of human populations, and 

biodiversity.  

Evaluate or refine a technological solution that reduces impacts of human activities 

on natural systems. 

Use a computational representation to illustrate the relationships among Earth 

systems and how those relationships are being modified due to human activity.  

 

 

 

Objectives 

 

Unit 1HS PS1 Science Practices:  All students will understand that science is both a body 

of knowledge and an evidence-based, model-building enterprise that continually extends, refines, 

and revises knowledge.  The four Science Practices strands encompass the knowledge and 

reasoning skills that students must acquire to be proficient in science. 

Unit 2 HS PS3 Physical Science:  All students will understand the physical science 

principles, including fundamental ideas about matter, energy, and motion, are powerful conceptual 

tools for making sense of phenomena in physical, living and Earth systems science. 

Unit 3 HS LS1 Life Science/Ecosystems:  All students will understand that life science 

principles are powerful conceptual tools for making sense of complexity, diversity and 

interconnectedness of life on Earth.  Order in natural systems arises in accordance with rules that 

govern the physical world, and the order of natural systems can be modeled and predicted through 

the use of mathematics. 

Unit 4HS ESS 1 & 3 Earth System Science/Space, Earth & Human Activity:  All students 

will understand that Earth operates as a set of complex, dynamic, and interconnected systems, and 

is a part of the all-encompassing system of the universe. 

 

III. Core Curriculum Content Standards Workplace 

1. All students will develop career planning and workplace readiness skills. 

2.  All students will use information, technology, and other tools. 

3.  All students will use critical thinking, decision-making, and problem 

solving skills. 

4.  All students will demonstrate self-management skills. 

5. All students will apply safety principles. 
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IV.  Standard 9.1 (Career and Technical Education) 

All students will develop career awareness and planning, employment skills, and 

foundational knowledge necessary for success in the workplace. 

Strands and Cumulative progress Indicators 

Building knowledge and skills gained in preceding grades, by the end of Grade 

12, students will: 

 

A. Career Awareness Preparation 

1.   Re-evaluate personal interests, ability and skills through various 

measures including self-assessments. 

 2.  Evaluate academic and career skills needed in various career 

 clusters. 

 3. Analyze factors that can impact on individual’s career. 

 4. Review and update their career plan and include plan in portfolio. 

 5. Research current advances in technology that apply to a sector 

 occupational career cluster. 

 

 B. Employment Skills 

1. Assess personal qualities that are needed to obtain and retain a job 

related to career clusters. 

2. Communicate and comprehend written and verbal thoughts, ideas, 

directions and information relative to educational and occupational 

settings. 

3. Select and utilize appropriate technology in the design and 

implementation of teacher-approved projects relevant to 

occupational and/or higher educational settings. 

4. Evaluate the following academic and career skills as they relate to 

home, school, community, and employment. 

 Communication 

 Punctuality 

 Time management 

 Organization 

 Decision making 

 Goal Setting 

 Resources allocation 

 Fair and equitable competition 

 Safety 

 Employment application 

 Teamwork 

5. Demonstrate teamwork and leadership skills that include student 

participation in real world applications of career and technical 

educational skills. 

 All students electing further study in career and technical 

education will also:  participate in structural learning experiences 

that demonstrate interpersonal communication, teamwork and 

leadership skills. 
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V.  Units 

Unit Overview 

Content Area:                          Environmental Science 

Unit Title:                                 Ecosystems 

Target Course/Grade Level:  11 

Unit Summary:  Life Science – All students will understand that life science principles are powerful 

conceptual tools for making sense of the complexity, diversity and interconnectedness of life on Earth.  All 

animals and most plants depend on both other organisms and their environment to meet their basic needs. 

Order in natural systems arises in accordance with rules that govern the physical world, and the order of 

natural systems can be modeled and predicted through the use of mathematics. 

Primary interdisciplinary connections:  

ELA/Literacy 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, 

attending to important distinctions the author makes and to any gaps or inconsistencies 

in the account. (HS-LS2-1) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, 

scientific procedures/ experiments, or technical processes. (HS-LS2-2) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question 

(including a self-generated question) or solve a problem; narrow or broaden the 

inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 

understanding of the subject under investigation. (HS-LS2-6) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, 

using advanced searches effectively; assess the strengths and limitations of each 

source in terms of the specific task, purpose, and audience; integrate information into 

the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance 

on any one source and following a standard format for citation. (HS-LS2-7) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. 

(HS-LS2-8) 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 

interactive elements) in presentations to enhance understanding of findings, reasoning, 

and evidence and to add interest. (HS-LS4-6) 

21st century themes: 

Unit Rationale:  Unit 1HS PS1 Science Practices – All students will understand that science is both a 

body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and 

revises knowledge.  The four Science Practices strands encompass the knowledge and reasoning skills that 

students must acquire to be proficient in science.  This unit is necessary because it captures the 

interconnectedness of systems and understanding of their impacts.   

Learning Targets 

Disciplinary Core Ideas:  As matter cycles and energy flows through different levels of organization 

within living systems (cells, organs, organisms, communities), and between living systems and the 

physical environment, chemical elements are recombined into different products.  Each recombination of 

matter and energy results in storage and dissipation of energy into the environment as heat.  Continual 

input of energy from sunlight keeps matter and energy flowing through ecosystems. 

Science and Engineering Practices: 

Developing and Using Models 
Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing 

models to predict and show relationships among variables between systems and their components in the 

natural and designed worlds. 

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


8 | P a g e  

 

 

 Develop and use a model based on evidence to illustrate the relationships between systems or 

between components of a system. (HS-LS1-2) 

Planning and Carrying Out Investigations 

Planning and carrying out in 9-12 builds on K-8 experiences and progresses to include investigations that 

provide evidence for and test conceptual, mathematical, physical, and empirical models. 

 Plan and conduct an investigation individually and collaboratively to produce data to serve as the 

basis for evidence, and in the design: decide on types, how much, and accuracy of data needed to 

produce reliable measurements and consider limitations on the precision of the data (e.g., number 

of trials, cost, risk, time), and refine the design accordingly. (HS-LS1-3) 

Constructing Explanations and Designing Solutions  

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories. 

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

(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-LS1-1) 

NGSS#:  Next Generation Science Standard: 

HS-LS2-1 

 

HS-LS2-2 

 

 

HS-LS2-6 

 

HS-LS2-7 

 

HS-LS2-8 

 

HS-LS4-6 

Use mathematical and/or computational representations to support explanations of factors 

that affect carrying capacity of ecosystems at different scales. 

Use mathematical representations to support and revise explanations based on evidence 

about factors affecting biodiversity and populations in ecosystems of different scales.  

Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems 

maintain relatively consistent numbers and types of organisms in stable conditions, but 

changing conditions may result in a new ecosystem.  

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

environment and biodiversity. 

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

survive and reproduce.  

Create or revise a simulation to test a solution to mitigate adverse impacts of human 

activity on biodiversity 

Unit Essential Questions 

 What are the different types of elemental cycles? 

 What is the impact of these cycles? 

Unit Enduring Understandings 

 carbon cycle, nitrogen cycle, phosphorous 

cycle, water cycle 

Unit Learning Targets 

Students will ... 

 Distinguish between different local and global ecosystems, their structure, and trophic relationships. 

 Develop an understanding of the evolutionary change in geological and ecological terms.  

 Cite evidence that the transfer and transformation of matter and energy links organisms to one another 

and to their physical settings. 

 Use mathematical formulas to justify the concept of an efficient diet. 

 Predict what would happen to an ecosystem if an energy source was removed. 

Evidence of Learning 
Summative Assessment (30 days):  tests, quizzes, labs 

Equipment needed:  textbook, microscopes 

Teacher Resources:  textbook, internet 

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=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=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=67
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Formative/Benchmark Assessments 

 Questions and answers during lectures 

 Textbook-based review and reinforcement questions 

 Worksheets for in-class and at-home work 

Lesson Plans  

 Food chains vs. food webs 

 Plate tectonics activity 

 Photosynthesis vs respiration 

 Biological Pyramid  

Teacher Notes:   

Curriculum Development Resources :  Click the links below to access additional resources used to 

design this unit: 

www.khanacademy.org  

http://phet.colorado.edu/  
 

 

 

  

http://www.khanacademy.org/
http://phet.colorado.edu/
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Unit Overview 

Content Area:                          Environmental Science 

Unit Title:                                 Ecosystems 

Target Course/Grade Level:  11 

Unit Summary:  Life Science – All animals and most plants depend on both other organisms and their 

environment to meet their basic needs. 

Primary interdisciplinary connections:  

ELA/Literacy - 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, 

attending to important distinctions the author makes and to any gaps or 

inconsistencies in the account. (HS-LS2-1) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, 

scientific procedures/ experiments, or technical processes. (HS-LS2-2) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question 

(including a self-generated question) or solve a problem; narrow or broaden the 

inquiry when appropriate; synthesize multiple sources on the subject, 

demonstrating understanding of the subject under investigation. (HS-LS2-6) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, 

using advanced searches effectively; assess the strengths and limitations of each 

source in terms of the specific task, purpose, and audience; integrate information 

into the text selectively to maintain the flow of ideas, avoiding plagiarism and 

overreliance on any one source and following a standard format for citation. (HS-

LS2-7) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and 

research. (HS-LS2-8) 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 

interactive elements) in presentations to enhance understanding of findings, 

reasoning, and evidence and to add interest. (HS-LS4-6) 

21st century themes: 

Unit Rationale:  Unit 1HS PS1 Science Practices – All students will understand that science is both a 

body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and 

revises knowledge.  The four Science Practices strands encompass the knowledge and reasoning skills that 

students must acquire to be proficient in science.  This unit is necessary because it captures the animals 

and their relationships with their environment. 

Learning Targets 

Disciplinary Core Ideas:  Biological communities in ecosystems are based on stable interrelationships 

and interdependence of organisms. 

Science and Engineering Practices: 

Developing and Using Models 
Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing 

models to predict and show relationships among variables between systems and their components in the 

natural and designed worlds. 

 Develop and use a model based on evidence to illustrate the relationships between systems or between 

components of a system. (HS-LS1-2) 

Planning and Carrying Out Investigations 
Planning and carrying out in 9-12 builds on K-8 experiences and progresses to include investigations that 

provide evidence for and test conceptual, mathematical, physical, and empirical models. 

 

 

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/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/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/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/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
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=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
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
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 Plan and conduct an investigation individually and collaboratively to produce data to serve as the 

basis for evidence, and in the design: decide on types, how much, and accuracy of data needed to 

produce reliable measurements and consider limitations on the precision of the data (e.g., number of 

trials, cost, risk, time), and refine the design accordingly. (HS-LS1-3) 

Constructing Explanations and Designing Solutions  

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and 

progresses to explanations and designs that are supported by multiple and independent student-

generated sources of evidence consistent with scientific ideas, principles, and theories. 

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

sources (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-LS1-1) 
NGSS#:  Next Generation Science Standard: 

HS-LS2-1 

 

HS-LS2-2 

 

 

HS-LS2-6 

 

HS-LS2-7 

 

HS-LS2-8 

 

HS-LS4-6 

Use mathematical and/or computational representations to support explanations of factors 

that affect carrying capacity of ecosystems at different scales. 

Use mathematical representations to support and revise explanations based on evidence 

about factors affecting biodiversity and populations in ecosystems of different scales.  

Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems 

maintain relatively consistent numbers and types of organisms in stable conditions, but 

changing conditions may result in a new ecosystem.  

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

environment and biodiversity. 

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

survive and reproduce.  

Create or revise a simulation to test a solution to mitigate adverse impacts of human 

activity on biodiversity 

Unit Essential Questions 

 How does energy travel through the different trophic 

levels? 

 How do the abiotic factors affect the biotic aspects of 

the life cycles? 

Unit Enduring Understandings 

 Energy loss (10%) as one moves up the 

food chain 

 Abiotic factors determine the biotic life in 

an area. 
Unit Learning Targets 

Students will ... 

 Distinguish between different local and global ecosystems, their structure, and trophic relationships. 

 Develop an understanding of the evolutionary change in geological and ecological terms 

 Develop an understanding that biological communities in ecosystems are based on stable 

interrelationships and interdependence of organisms. 

 Develop an understanding of stability in an ecosystem can be disrupted by natural or human interactions. 

Evidence of Learning 
Summative Assessment (30 days):  tests, quizzes, labs 

Equipment needed:  textbook, microscopes 

Teacher Resources:  textbook, internet 

Formative/Benchmark Assessments 

 Questions and answers during lectures 

 Textbook-based review and reinforcement questions 

 Worksheets for in-class and at-home work 

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=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=67
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Lesson Plans  

 Symbiotic relationships 

 Population Growth Curves 

 Survivorship curves 

Evidence of Learning 

Teacher Notes:   

Curriculum Development Resources :  Click the links below to access additional resources 

used to design this unit: 

www.khanacademy.org  

http://phet.colorado.edu/  

 

 

 

  

http://www.khanacademy.org/
http://phet.colorado.edu/
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Unit Overview 

Content Area:                          Environmental Science 

Unit Title:                                 Ecosystems 

Target Course/Grade Level:  11 

Unit Summary:  Life Science –  

Sometimes, differences between organisms of the same kind provide advantages for surviving and 

reproducing in different environments.  These selective differences may lead to dramatic changes in 

characteristics of organisms in a population over extremely long periods of time as well as how some 

species become endangered. 

Primary interdisciplinary connections:  

ELA/Literacy - 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, 

attending to important distinctions the author makes and to any gaps or inconsistencies 

in the account. (HS-LS2-1) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, 

scientific procedures/ experiments, or technical processes. (HS-LS2-2) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question 

(including a self-generated question) or solve a problem; narrow or broaden the 

inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 

understanding of the subject under investigation. (HS-LS2-6) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, 

using advanced searches effectively; assess the strengths and limitations of each 

source in terms of the specific task, purpose, and audience; integrate information into 

the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance 

on any one source and following a standard format for citation. (HS-LS2-7) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. 

(HS-LS2-8) 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 

interactive elements) in presentations to enhance understanding of findings, reasoning, 

and evidence and to add interest. (HS-LS4-6) 

21st century themes: 

Unit Rationale:  Unit 1HS PS1 Science Practices –  

All students will understand that science is both a body of knowledge and an evidence-based, model-

building enterprise that continually extends, refines, and revises knowledge.  The four Science Practices 

strands encompass the knowledge and reasoning skills that students must acquire to be proficient in 

science.  This unit is necessary in order to explore changes that occur in both local and global ecosystems, 

their structure, and trophic relationships, over an extended time and develop understanding of evolutionary 

change in geological and ecological terms. 

Learning Targets 

Disciplinary Core Ideas:  

 

 Evolution occurs as a result of a combination of the following factors:  Ability of a species to 

reproduce. 

 Genetic variability of offspring due to mutation and recombination of genes. 

 Finite supply of the resources required for life: natural selection, due to environmental pressure, of 

those organisms better able to survive and leave offspring 

 

 

 

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/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/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/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/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
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Science and Engineering Practices: 

Developing and Using Models 
Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing 

models to predict and show relationships among variables between systems and their components in the 

natural and designed worlds. 

 Develop and use a model based on evidence to illustrate the relationships between systems or 

between components of a system. (HS-PS1-7) 

Planning and Carrying Out Investigations 
Planning and carrying out in 9-12 builds on K-8 experiences and progresses to include investigations that 

provide evidence for and test conceptual, mathematical, physical, and empirical models. (HS-PS3-1) 

 Plan and conduct an investigation individually and collaboratively to produce data to serve as the 

basis for evidence, and in the design: decide on types, how much, and accuracy of data needed to 

produce reliable measurements and consider limitations on the precision of the data (e.g., number 

of trials, cost, risk, time), and refine the design accordingly. (HS-LS1-3) 

Constructing Explanations and Designing Solutions  
Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories. 

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

(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-LS1-1) 

NGSS#:  Next Generation Science Standard: 

HS-PS1-7 

 

 

HS-PS3-1 

 

 

HS-LS2-1 

 

HS-LS2-2 

 

HS-LS2-6 

 

 

HS-LS2-7 

 

HS-LS2-8 

 

HS-LS4-6 

Use a model to illustrate that cellular respiration is a chemical process whereby the bonds 

of food molecules and oxygen molecules are broken and the bonds in new compounds are 

formed resulting in a net transfer of energy. 

Create a computational model to calculate the change in the energy of one component in a 

system when the change in energy of the other component(s) and energy flows in and out 

of the system are known. 

Use mathematical and/or computational representations to support explanations of factors 

that affect carrying capacity of ecosystems at different scales. 

Use mathematical representations to support and revise explanations based on evidence 

about factors affecting biodiversity and populations in ecosystems of different scales.  

Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems 

maintain relatively consistent numbers and types of organisms in stable conditions, but 

changing conditions may result in a new ecosystem.  

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

environment and biodiversity. 

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

survive and reproduce.  

Create or revise a simulation to test a solution to mitigate adverse impacts of human 

activity on biodiversity 

Unit Essential Questions 

 What are types of growth in a population? 

 How does the removal of a species affect the 

other species in the ecosystem? 

 How has man’s actions led to the decline of a 

species from an ecosystem and what tools are 

being employed for their return? 

Unit Enduring Understandings 

 A stable population will be represented by an 

S-curve and an unstable population will be 

represented by a J-curve.   

 The removal of a species affects the 

interactions of the food chain. 

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=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
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=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=67
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 Man’s actions, such as overhunting, 

overharvesting, land destruction, and pollution, 

has affected species.  Conservation science 

provides a tool to maintain and possibly 

reintroduce a species into an ecosystem. 

 

Evidence of Learning 
Summative Assessment (30 days):  tests, quizzes, labs 

Equipment needed:  textbook, microscopes 

Teacher Resources:  textbook, internet 

Formative/Benchmark Assessments 

 Questions and answers during lectures 

 Textbook-based review and reinforcement questions 

 Worksheets for in-class and at-home work 

Lesson Plans  

 S curves vs J curves 

 Endangered species 

 Introduced species 

Evidence of Learning 

Teacher Notes:   

Curriculum Development Resources :  Click the links below to access additional resources 

used to design this unit: 

www.khanacademy.org  

http://phet.colorado.edu/  

 

 

Unit Overview 

Content Area:                          Environmental Science 

Unit Title:                              Land Use 

Target Course/Grade Level:  11 

Unit Summary:  Earth & Space Sciences Earth & Human Activity – All students will understand that 

earth operates as a set of complex, dynamic, and interconnected systems, and is a part of the all-

encompassing system of the Universe.  Earth’s composition is unique, is related to the origin of our solar 

system, and provides us with the raw resources needed to sustain life. 

Primary interdisciplinary connections:  

ELA/Literacy - 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, 

attending to important distinctions the author makes and to any gaps or inconsistencies 

in the account. (HS-LS2-1) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, 

scientific procedures/ experiments, or technical processes. (HS-LS2-2) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question 

(including a self-generated question) or solve a problem; narrow or broaden the inquiry 

when appropriate; synthesize multiple sources on the subject, demonstrating 

understanding of the subject under investigation. (HS-LS2-6) 

http://www.khanacademy.org/
http://phet.colorado.edu/
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/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/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10
http://www.corestandards.org/ELA-Literacy/WHST/9-10


16 | P a g e  

 

 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using 

advanced searches effectively; assess the strengths and limitations of each source in 

terms of the specific task, purpose, and audience; integrate information into the text 

selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any 

one source and following a standard format for citation. (HS-LS2-7) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. 

(HS-LS2-8) 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 

interactive elements) in presentations to enhance understanding of findings, reasoning, 

and evidence and to add interest. (HS-LS4-6) 

21st century themes: 

Unit Rationale:  This unit is necessary because it orients students to understand the Earth’s life sustaining 

resources and human impact on the Earth and those resources.  

Learning Targets 

Disciplinary Core Ideas:  Soils are at the interface of the Earth systems, linking together the biosphere, 

geosphere, atmosphere, and hydrosphere 

Science and Engineering Practices: 

Developing and Using Models 
Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing 

models to predict and show relationships among variables between systems and their components in the 

natural and designed worlds. 

 Develop and use a model based on evidence to illustrate the relationships between systems or 

between components of a system. (HS-ESS3-3) 

Planning and Carrying Out Investigations 
Planning and carrying out in 9-12 builds on K-8 experiences and progresses to include investigations that 

provide evidence for and test conceptual, mathematical, physical, and empirical models. 

 Plan and conduct an investigation individually and collaboratively to produce data to serve as the 

basis for evidence, and in the design: decide on types, how much, and accuracy of data needed to 

produce reliable measurements and consider limitations on the precision of the data (e.g., number 

of trials, cost, risk, time), and refine the design accordingly. (HS-ESS3-2) 

Constructing Explanations and Designing Solutions  
Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories. (HS-ESS3-4) 

 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-ESS3-6) 

NGSS#:  Next Generation Science Standard: 

HS-ESS3-1  

 

HS-ESS3-2  

 

HS-ESS3-3 

 

HS-ESS3-4 

 

HS-ESS3-6 

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. 

Evaluate competing design solutions for developing, managing, and utilizing energy and 

mineral resources based on cost-benefit ratios. 

Create a computational simulation to illustrate the relationships among management of 

natural resources, the sustainability of human populations, and biodiversity.  

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

natural systems. 

Use a computational representation to illustrate the relationships among Earth systems and 

how those relationships are being modified due to human activity.  

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/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
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=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
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=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=67
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Unit Essential Questions 

 In what way does man’s need for agriculture affect 

the ecosystem? 

Unit Enduring Understandings 

 Man destroys the natural ecosystem to 

provide food and shelter for existence. 
Unit Learning Targets 

Students will ... 

 Identify the major soil characteristics. 

 Determine the causes of soil degradation and the corrective  

 Measures needed to improve soil. 

 Compare historical differences in agriculture and the advances that occur in the future. 

 Appreciate the importance of sustainable agriculture on a global scale. 

 Distinguish between the different public and private lands. 

 Determine the sources and methods of solid waste disposal and possible public policy solutions. 

 Demonstrate understanding that soils are at the interface of the Earth systems, linking together the 

biosphere, geosphere, atmosphere, and hydrosphere 

Evidence of Learning 
Summative Assessment (30 days):  tests, quizzes, labs, flowchart 

Equipment needed:  textbook, microscopes 

Teacher Resources:  textbook, internet 

 

Formative/Benchmark Assessments 

 Questions and answers during lectures 

 Textbook-based review and reinforcement questions 

 Worksheets for in-class and at-home work 

Lesson Plans  

 Soil lab 

 GMO lab 

 Landfill lab 

 

Teacher Notes:   

Curriculum Development Resources :  Click the links below to access additional resources used to 

design this unit: 

www.khanacademy.org  

http://phet.colorado.edu/  

 

 

 

  

http://www.khanacademy.org/
http://phet.colorado.edu/
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Unit Overview 

Content Area:                          Environmental Science 

Unit Title:                                 Water 

Target Course/Grade Level:  11 

Unit Summary:  Earth & Space Sciences Earth & Human Activity – All students will understand that 

Earth operates as a set of complex, dynamic, and interconnected systems, and is a part of the all-

encompassing system of the Universe.  Earth’s weather and climate systems are the result of complex 

interactions between land, ocean, ice and atmosphere. 

Primary interdisciplinary connections: 

ELA/Literacy - 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, 

attending to important distinctions the author makes and to any gaps or 

inconsistencies in the account.  (HS-ESS3-3) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, 

scientific procedures/ experiments, or technical processes. (HS-ESS3-1) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question 

(including a self-generated question) or solve a problem; narrow or broaden the 

inquiry when appropriate; synthesize multiple sources on the subject, 

demonstrating understanding of the subject under investigation. (HS-ESS3-2) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, 

using advanced searches effectively; assess the strengths and limitations of each 

source in terms of the specific task, purpose, and audience; integrate information 

into the text selectively to maintain the flow of ideas, avoiding plagiarism and 

overreliance on any one source and following a standard format for citation. (HS-

ESS3-3) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and 

research. (HS-ESS3-4) 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 

interactive elements) in presentations to enhance understanding of findings, 

reasoning, and evidence and to add interest. (HS-ESS3-6) 

21st century themes: 

Unit Rationale:  This unit is necessary because it explores the multifaceted relationship between land, 

ocean, ice and atmosphere and the variations in the global energy budget and hydrologic cycle at the local, 

regional and global scales. 

Learning Targets 

Disciplinary Core Ideas:  
Earth’s radiation budget varies globally, but is balance.  Earth’s hydrologic cycle is complex and varies 

globally, regionally, and locally. 

Science and Engineering Practices: 

Developing and Using Models 
Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing 

models to predict and show relationships among variables between systems and their components in the 

natural and designed worlds. 

 Develop and use a model based on evidence to illustrate the relationships between systems or between 

components of a system. (HS-ESS3-3) 

Planning and Carrying Out Investigations 
Planning and carrying out in 9-12 builds on K-8 experiences and progresses to include investigations that 

provide evidence for and test conceptual, mathematical, physical, and empirical models. 

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/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/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/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/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
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=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
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
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 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-ESS3-2) 

Constructing Explanations and Designing Solutions  

Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and 

progresses to explanations and designs that are supported by multiple and independent student-

generated sources of evidence consistent with scientific ideas, principles, and theories. (HS-

ESS3-4) 

 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-ESS3-6) 

NGSS#:  Next Generation Science Standard: 

HS-ESS3-1  

 

HS-ESS3-2  

 

HS-ESS3-3 

 

HS-ESS3-4 

 

HS-ESS3-6 

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. 

Evaluate competing design solutions for developing, managing, and utilizing energy and 

mineral resources based on cost-benefit ratios. 

Create a computational simulation to illustrate the relationships among management of 

natural resources, the sustainability of human populations, and biodiversity.  

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

natural systems. 

Use a computational representation to illustrate the relationships among Earth systems and 

how those relationships are being modified due to human activity.  

Unit Essential Questions 

 Discuss the patterns of the water cycle and how 

geography affects weather and climate. 

Unit Enduring Understandings 

 Depending on the geology of a given area, 

combine with atmospheric conditions will 

determine the climate and weather of a 

given area. 

Unit Learning Targets 

Students will ... 

 Appreciate the importance of the hydrologic cycle 

 Analyze the human impact on the hydrologic cycle 

 Distinguish potential human problems of deficient water resources on a local, national, and global scale 

and its effect on public policy 

 Understand the sources and types of water pollution 

 Identify the methods of sewage management and treatment 

Evidence of Learning 
Summative Assessment (30 days):  tests, quizzes, labs 

Equipment needed:  textbook 

Teacher Resources:  textbook, internet 

 

Formative/Benchmark Assessments 

 Questions and answers during lectures 

 Textbook-based review and reinforcement questions 

 Worksheets for in-class and at-home work 

Lesson Plans  

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=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=67
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 Biogeochemical cycles 

 Water testing 

 

Teacher Notes:   

Curriculum Development Resources :  Click the links below to access additional resources used to 

design this unit: 

www.khanacademy.org  

http://phet.colorado.edu/  

 

 

 

 

 

 

 

Unit Overview 

Content Area:                          Environmental Science 

Unit Title:                                 Air 

Target Course/Grade Level:  11 

Unit Summary:  Earth & Space Sciences Earth & Human Activity – All students will understand that 

Earth operates as a set of complex, dynamic, and interconnected systems, and is a part of the all-

encompassing system of the Universe.  The biogeochemical cycles in the earth systems include the flow of 

microscopic and macroscopic resources from one reservoir in the hydrosphere, geosphere, atmosphere, or 

biosphere to another, are driven by Earth’s internal and external sources of energy, and are impacted by 

human activity. 

Primary interdisciplinary connections:  

ELA/Literacy - 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, 

attending to important distinctions the author makes and to any gaps or inconsistencies 

in the account.  (HS-ESS3-3) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, 

scientific procedures/ experiments, or technical processes. (HS-ESS3-1) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question 

(including a self-generated question) or solve a problem; narrow or broaden the inquiry 

when appropriate; synthesize multiple sources on the subject, demonstrating 

understanding of the subject under investigation. (HS-ESS3-2) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using 

advanced searches effectively; assess the strengths and limitations of each source in 

terms of the specific task, purpose, and audience; integrate information into the text 

selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any 

one source and following a standard format for citation. (HS-ESS3-3) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. 

(HS-ESS3-4) 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 

interactive elements) in presentations to enhance understanding of findings, reasoning, 

and evidence and to add interest. (HS-ESS3-6) 

21st century themes: 

http://www.khanacademy.org/
http://phet.colorado.edu/
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/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/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/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/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
http://www.corestandards.org/ELA-Literacy/SL/11-12
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Unit Rationale:  This unit is necessary because it compares over time the impact of human activity on the 

cycling of matter and energy through ecosystems and investigates (using maps, local planning documents, 

and historical records) how the natural environment has changed since humans have inhabited the region. 

Learning Targets 

Disciplinary Core Ideas:  
Natural and human activities impact the cycling of matter and the flow of energy through ecosystems.  

Human activities have changed Earth’s land, oceans, and atmosphere, as well as its populations of plant 

and animal species. 

Science and Engineering Practices: 

Developing and Using Models 
Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing 

models to predict and show relationships among variables between systems and their components in the 

natural and designed worlds. 

 Develop and use a model based on evidence to illustrate the relationships between systems or between 

components of a system. (HS-ESS3-3) 

 

 

Planning and Carrying Out Investigations 
Planning and carrying out in 9-12 builds on K-8 experiences and progresses to include investigations that 

provide evidence for and test conceptual, mathematical, physical, and empirical models. 

 Plan and conduct an investigation individually and collaboratively to produce data to serve as the 

basis for evidence, and in the design: decide on types, how much, and accuracy of data needed to 

produce reliable measurements and consider limitations on the precision of the data (e.g., number of 

trials, cost, risk, time), and refine the design accordingly. (HS-ESS3-2) 

Constructing Explanations and Designing Solutions  
Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to 

explanations and designs that are supported by multiple and independent student-generated sources of 

evidence consistent with scientific ideas, principles, and theories. (HS-ESS3-4) 

 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-ESS3-6) 

NGSS#:  Next Generation Science Standard: 

HS-ESS3-1  

 

 

HS-ESS3-2  

 

HS-ESS3-3 

 

 

HS-ESS3-4 

 

HS-ESS3-6 

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. 

Evaluate competing design solutions for developing, managing, and utilizing 

energy and mineral resources based on cost-benefit ratios. 

Create a computational simulation to illustrate the relationships among 

management of natural resources, the sustainability of human populations, and 

biodiversity.  

Evaluate or refine a technological solution that reduces impacts of human activities 

on natural systems. 

Use a computational representation to illustrate the relationships among Earth 

systems and how those relationships are being modified due to human activity 

Unit Essential Questions 

 How does man’s industrial waste affect the 

atmosphere? 

Unit Enduring Understandings 

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=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
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=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=67
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 For centuries, man has continuously added 

an excess of unnatural gases and 

particulate matter to the atmosphere. 

Unit Learning Targets 

Students will ... 

 Identify the structure of the atmosphere and how weather and climate changes naturally. 

 Conclude the causes and consequences of global climate change. 

 Indicate the potential negative consequences of ozone layer depletion. 

 Identify the causes and consequences of air pollution. 

 Critique the public policy initiatives and their effect on air pollution. 

Evidence of Learning 
Summative Assessment (30 days):  tests, quizzes, labs 

Equipment needed:  textbook, microscopes 

Teacher Resources:  textbook, internet 

 

Formative/Benchmark Assessments 

 Questions and answers during lectures 

 Textbook-based review and reinforcement questions 

 Worksheets for in-class and at-home work 

Lesson Plans  

 Air pollution lab 

 El Nino lab 

 Ozone layer activity 

 

Teacher Notes:   

Curriculum Development Resources :  Click the links below to access additional resources used to 

design this unit: 

www.khanacademy.org  

http://phet.colorado.edu/  
 

 

 

 

http://www.khanacademy.org/
http://phet.colorado.edu/

