
1 

 

Environmental Science Curriculum 

UNIT 1: Nature of Science/ Scientific Inquiry and  Lab Safety 

 

Timeframe: 4 weeks 

Learning target and skills 

 

The student will : 

 

 

Understanding the Standard 

 

 

 

 

Understandings and Knowledge 

 

 

 

 

i. Use chemicals and equipment are 
used in a safe manner; 

ii. understand hypotheses are 
formulated based on direct 
observations and information 
from scientific literature and 
environmental research; 

iii. understand variables are defined 
to test hypotheses and provide 
evidence in constructing and 
critiquing explanations of 
phenomena; 

iv. collection, analysis, and reporting 

of data in the classroom and the 

field using appropriate materials 

and technologies; 

v. analyze data tables, frequency 

distributions, scatterplots, line 

plots, and histograms are 

constructed and interpreted; 

vi. understand information is 
reviewed for accuracy, separating 
fact from opinion;  

vii. conclusions are formed based on 
quantitative and qualitative data; 

This standard provides an introduction 

to Environmental Science and safety 

procedures in the lab. The students are 

introduced to 

Scientific vocabulary, mathematical 

manipulations and techniques for 

experimentation, which involve the 

identification of lab equipment, the 

description of equipment, and the 

recommended statewide framework for 

high school laboratory safety. It is 

intended that students will actively 

develop scientific investigation, 

reasoning and logic skills in the context 

of the key concepts presented in this 

standard. 

 

 

 

 

 

● The natural world is understandable. 

● Science is based on evidence--both 

observational and experimental 

● Science is a blend of logic and 

innovation 

● Scientific ideas are durable yet 

subject to change as new data are 

collected. 

● Science is a complex social endeavor 

● Scientists try to remain objective and 

engage in peer review to help avoid 

bias 

● Error and uncertainty are inherent in 

scientific study 

● Experimental and theoretical 

probability can be calculated for 

dependent and independent events 

● Probability is used to express the 

likelihood of an event happening 

under similar conditions 

● Statistics is a branch of mathematics 

used to analyze large quantities of 

numerical data especially for the 
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viii. understand science explains 

and predicts the interactions 

and dynamics of complex Earth 

systems;  

ix. understand evidence is 

required to evaluate 

hypotheses and explanations; 

x. explain observation and logic 

are essential for reaching a 

conclusion; 

xi. understand scientific 

researchers are expected to 

critically assess the quality of 

data including possible sources 

of bias in their investigations, 

hypotheses, observations, data 

analysis, and interpretations; 

xii. understand scientists use 

practices such as peer review 

and publication to reinforce 

the integrity of scientific 

activity and reporting;  

xiii. questions are asked to critique 
the interpretation, relevance, or 
thoroughness of data or evidence, 
investigative design, and/or 
premise(s) of an explanation; 

xiv. discuss ethical issues in the 
environmental field are 
researched and discussed from 
multiple viewpoints; and   

xv. career opportunities in the field 
of environmental science are 
explored. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

purpose of inferring proportions in a 

whole from those in a representative 

sample. 

● Using engineering design is an 

iterative process in which science and 

mathematics principles are applied in 

the formation of a solution 

● Developing and evaluating multiple 

solutions or designs may be 

appropriate for an environmental 

problem 

● Evaluating solutions using different 

perspectives to include the scientific, 

engineering, economic, political, and 

social aspects of the problem 

● Choosing a solution(s) requires 

balancing possible positive and 

negative impacts of a variety of 

competing interests 

● Ethical issues in the environmental 

field are researched and discussed 

from multiple viewpoints; and Career 

opportunities in the field of 

environmental science are explored. 
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STUDENT LEARNING OBJECTIVES 

A well-written objective statement provides a clear picture of the outcome or performance you expect as a result of the lesson. It 

should be specific, concise, and, most importantly, observable or measurable. Objective statements contain three parts: behavior, 

conditions, and criteria. 

 

Objective Part Description Example 

Behavior What students will be able to do  Students will create a time line of the 

contributions of Ben Franklin, Michael 

Faraday, and Thomas Edison to the 

harnessing of electricity, 

Conditions  How they will be able to do it  After generating a graphic organizer on 

important discoveries about electricity. 

Criteria Degree of accuracy observed with a rubric rating of 3 (out of 5) or 

better 

The following examples of student activities are meant to illustrate the uses of the defined behavioral verbs in classroom settings 

involving the specific subject content areas listed below. Although these examples could be turned into behavioral learning 

objectives rather easily, they are not complete objectives. They are missing one component.. 

Examples of Activities: Science 

Apply a Rule: The student could be asked to explain why a shotgun "kicks" when fired. His response would include a statement to 

the effect that for every action there is an equal and opposite reaction (Newton's Law of Motion), and that the "kick" of the shotgun 

is equal to the force propelling the shot toward its target. The faster the shot travels and the greater the weight of the shot, the 

greater the "kick" of the gun. 

Classify: Given several examples of each, the student could be asked to classify materials according to their physical properties as 

gas, liquid, or solid. 

Construct: The student could be asked to construct a model of a carbon atom. 

Define: Given several types of plant leaves, the student could be asked to define at least three categories for classifying them. 

NOTE: Defining is not memorizing and writing definitions created by someone else -- it is creating definitions. 

Demonstrate: Given a model of the earth, sun, and moon so devised that it may be manipulated to show the orbits of the earth and 

moon, the student could be asked to demonstrate the cause of various phases of the moon as viewed from earth. 
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Describe: The student could be asked to describe the conditions essential for a balanced aquarium that includes four goldfish. 

Diagram: The student could be asked to diagram the life cycle of a grasshopper. 

Distinguish: Given a list of paired element names, the student could be asked to distinguish between the metallic and non-metallic 

element in each pair. 

Estimate: The student could be asked to estimate the amount of heat given off by one liter of air compressed to one-half its original 

volume. 

Evaluate: Given several types of materials, the student could be asked to evaluate them to determine which is the best conductor 

of electricity. 

Identify: Given several types of materials, the student could be asked to identify those which would be attracted to a magnet. 

Interpret: The student could be asked to interpret a weather map taken from a newspaper. 

Locate: The student could be asked to locate the position of chlorine on the periodic table. NOTE: To locate is to describe location. It 

is not identification of location. 

Measure: Given a container graduated in cubic centimeters, the student could be asked to measure a specific amount of liquid. 

Name: The student could be asked to name the parts of an electromagnet. 

Order: The student could be asked to order a number of animal life forms according to their normal length of life. 

Predict: From a description of the climate and soils of an area, the student could be asked to predict the plant ecology of the area. 

Solve: The student could be asked to solve the following: How many grams of H2O will be formed by the complete combustion of 

one liter of hydrogen at 70 degrees C? 

State a Rule: The student could be asked to state a rule that tells what form the offspring of mammals will be, i.e. they will be very 

similar to their parent organisms. 

Translate: The student could be asked to translate 93,000,000 into standard scientific notation. 
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Misconceptions Essential Questions 

• Only smart or really well-educated people can 
participate in science; it is reserved for a special few 
- the "science people". 

• You have to be really good at math to do science. 
• Science is a difficult and obscure subject. 
• All scientists are atheists and science is the sworn 

enemy of faith. 
• The only people that can use the scientific method 

are scientists with PhDs. 
• Scientists know everything and are never wrong. 
• Science is only for "men" in white lab coats. 
• Scientists must be emotionally detached from their 

work. 
• They do not feel that science is something they can 

do. In labs, activities, or tests, students avoid using 
the scientific process (or thinking scientifically) for 
making a conclusion. 

• Students accept what they are told as the truth 
without critically assessing the legitimacy of the 
statement or fact. 

• The idea that "it's only a theory": the difference in 
meaning between the colloquial and scientific use 
of the word "theory" 

• That what they are told in lecture as evidence 
supporting a hypothesis or theory is fact. 

• That there is a hierarchy among "laws", 
"principles", and "theories" 

• That calling something a scientific theory means it is 
tentative and uncertain. 

• Misunderstanding the definitions of and differences 
between a scientific law, a hypothesis, and a 
theory. 

• That a hypothesis that is well supported by data 
and other evidence is promoted to a 'theory' and a 
well-supported theory becomes a 'law' 

• Confusing scientific hypotheses as proven facts. 
• Science is a large collection of absolute facts that is 

fairly static in nature. 
• Science is EXACT! (How can you make 

approximations and be right?) Science is without 
uncertainty (or at least should be) 

• How do scientists uncover, research and solve 

environmental problems? 

• How do scientists provide answers to questions I care about?                    

• How does one construct an unbiased and reliable 

experiment? 

• How is pseudoscience mistaken as truth? 

• How do I stay safe in the laboratory?  

• What behaviors and procedures are appropriate in the 

laboratory?  

• How do I correctly utilize laboratory equipment?  

• How do I apply the International System of Measurement?  

• How do scientists solve problems and answer questions?  

• How do scientists evaluate and communicate data? 

TEXTBOOKS 

 Holt Environmental Science  

http://go.hrw.com/hrw.nd/gohrw_rls1/pKeywordResults?keyword=

HE4%20HOME 

Here you will find worksheets, activities, and reference materials 

that you can use to extend your study of environmental science. As 

you work through your course, visit the chapter pages to find a 

variety of resources designed to provide support for understanding 

difficult concepts in the chapter. Other resources extend, enrich, and 

apply science topics to the real world, providing opportunities to 

challenge your thinking and further develop an interest in science. 

Living in the Environment: Principles, Connections, and Solutions, 

15th Edition 

http://www.cengage.com/cgi-

wadsworth/course_products_wp.pl?fid=M20b&flag=student&produ

ct_isbn_issn=9780495015987&disciplinenumber=22 

Living in the Environment: Principles, Connections, and Solutions, G. 

Tyler Miller's worldwide bestsellers have evolved right along with the 

changing needs of your diverse student population. The resulting 

texts are shorter, clearer, and so engaging that your students will 

actually want to read their assignments.  

 

http://go.hrw.com/hrw.nd/gohrw_rls1/pKeywordResults?keyword=HE4%20HOME
http://go.hrw.com/hrw.nd/gohrw_rls1/pKeywordResults?keyword=HE4%20HOME
http://www.cengage.com/cgi-wadsworth/course_products_wp.pl?fid=M20b&flag=student&product_isbn_issn=9780495015987&disciplinenumber=22
http://www.cengage.com/cgi-wadsworth/course_products_wp.pl?fid=M20b&flag=student&product_isbn_issn=9780495015987&disciplinenumber=22
http://www.cengage.com/cgi-wadsworth/course_products_wp.pl?fid=M20b&flag=student&product_isbn_issn=9780495015987&disciplinenumber=22
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CONTENT VOCABULARY Formative 
Assessments 

Summative 
Assessments 

• abstract 
• analysis 
• axis 
• balance 
• Celsius 
• density 
• length 
• liter 
• manipulated 
• mass 
• mean 
• median 
• responding 
• volume 
• experiment 
• Fahrenheit 
• force 
• graduated cylinder 
• gram 
• graph 
• histogram 
• hypothesis 
• independent variable 

 

• meter 
• metric 
• mode 
• multimedia 
• null- 
• software media 
• spreadsheet 
• spring scale 
• International System 

of Units 
• Thermometer 
• dependent variable 
• conclusion 
• constant 
• control 
• coordinates 
• data 
• hypothesis 
• ordered pair 
• repeated trials 
• research 
• resources 
 

 

• Postcard  

Have students write a 

postcard as a historical figure 

to another historical figure 

discussing and describing a 

historical event. 

• 3 Things 

List 3 things that a fellow 

student might misunderstand 

about the topic 

• Hand It In, Pass It Out 

Run this short exercise to build 
topic comprehension. It starts 
by posing a question with an 
objective answer that’s 
explainable in a few 
sentences. Without writing 
their names down, students 
should answer the question on 
plain sheets of paper. As they 
hand the papers in to you, 
quickly distribute them back to 
students at random. Explain 
what the correct answer is, so 
that they can grade the paper 
they’ve received. In doing so, 
they’ll improve their 
understanding of the topic. 
Conclude the exercise by 
taking a poll to measure how 
many papers had the right 
response. 

• Collage or Poster 

Ask students to make a collage 

or poster from magazine 

photos to demonstrate 

understanding of a concept. 

• Journal 

Students periodically record 

their thoughts and feelings 

about how they are 

• State assessments 
• interim assessments 
• end of unit assessments 
• common assessments 
• Examinations  

• Final examination  
• Term papers (drafts 

submitted throughout 
the semester would be 
a formative 
assessment) 

• Projects (project phases 
submitted at various 
completion points could 
be formatively 
assessed) 

• Portfolios (could also be 
assessed during its 
development as a 

• formative assessment) 
• Performances 
• Student evaluation of 

the course (teaching 
effectiveness) 

• Teacher self-evaluation 
 

Performance Assessment 

Datacollection 

 

 

https://www.performanceassessmentresourcebank.org/resource/7781
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progressing in the class. They 

can also share feelings about 

particular assignments or 

indicate areas in which they 

may be experiencing 

difficulties in the classroom, 

either with the material, the 

teacher, or their classmates. 

• Doodle 

Challenge students to use a 

drawing rather than words to 

show understanding of a 

concept. 

• Caption Photos 

Choose three photos that 

represent a process. Ask 

students to caption each 

photo. 

• Metacognition Table 

At the end of class, each 

student answers the following 

questions presented to them 

on index cards: 

a) What did we do in class? 

b) Why did we do it? 

c) What did I learn today? 

d) How can I apply it? 

e) What questions do I have 

about it? 

• Four Corners 

This is a great way to 

encourage dynamic 

movement while learning 

multiple-choice questions. 

Designate each corner of the 

classroom to represent A, B, 

C, and D. Students go to the 

corner that they believe 

corresponds with the correct 

answer. 

• Vote with Thumbs 
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Ask the class if they understand a 

concept. A thumbs up is “yes”, 

thumbs down is “no,” and “not 

sure,” is thumbs middle. 

• Stop & Go Cards 

Students create index cards with a 

large green marker circle on one 

side and red on the other. If they 

are following along and 

understanding the lesson, the 

green side of their card is upright 

and visible to you. When they do 

not understand something and 

need clarification, they flip the 

card to show you the red side. 

Here is an alternative method that 

can be downloaded for free and 

printed on colored card stock for 

quick use. 

• Twitter Board 

Students summarize what was 

learned in a lesson using 140 

characters. Pin small strips of 

paper to a poster or corkboard to 

resemble a Twitter feed. 

 

Activities/ Labs/ Literacy Activities: 

Activities 

• Do a walk around campus and ask students to observe a certain place at school observing the flora or fauna over a period of 

time. Ask students to collect both quantitative and qualitative data. Next have students make inferences from those 

observations. 

• Present to the class the proper prevention of accidents in the lab and proper responses to accidents when they do happen. 

These scenarios will include the following types: 

✓ Acid splashed into eyes 

✓ Hair catches on fire 

✓ Broken glass cuts the skin and bleeding occurs 
• Have students do  Schoolyard Report Card Activity 

✓ Day 1: resources, sustainability, (observation skills, Biodiversity and food web) 
✓ Day 2: How to design an experiment (Water Quality Investigations) 

https://www.teacherspayteachers.com/Product/Checking-for-Understanding-Quick-Formative-Assessments-333139
https://www.teacherspayteachers.com/Product/Checking-for-Understanding-Quick-Formative-Assessments-333139
https://drive.google.com/file/d/1TQQjjM5ekxW8fNNoMsBgoUNT0mwMjXsV/view?usp=sharing
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✓ Day 3: What do experimental results tell you? Theories, data, analyzing evidence (Health of the Bay,State of the 
James) 

✓ Day 4: Continue building skills experimental design/scientific thinking (Habitat Cube Building and Placement as an 
example of experimental design) 

• Each Student will make a safety poster that focuses on one of the main safety topics, such as, the use of goggles during the 
lab. The poster should include the rule and visual application of each rule such as cartoon, sketch or photography. 

• Environmental Science Journal Writing Prompts Current Events from appropriate periodicals and news sources.  
• TedEd Lesson: How simple ideas lead to scientific discoveries - Adam Savage https://ed.ted.com/lessons/how-simple-

ideaslead-to-scientific-discoveries#digdeeper  
• Ted Talk: Advice to a young scientist https://www.ted.com/talks/e_o_wilson_advice_to_young_scientists 

• Lab Safety: Slideshow and notes, students create posters for key safety items; quiz at the end 

• Teach key scientific investigation vocabulary, a few words at a time, with notes. Then practice the vocabulary in the 
contexts of labs. Always identify hypothesis, IV, DV, quantitative/qualitative, always graph or display results 

• Independent Variable vs. Dependent Variable 

• Independent vs Dependent Answer Key 
 

Pill Bug Behavior Lab Write-Up  

• http://www.lachsa.net/ourpages/auto/2015/3/31/55680493/animal%20behavior%20lab%20directions.pdf 

• https://www.centennialsd.org/cms/lib/PA01001061/Centricity/Domain/315/pillbug%20lab.pdf 

• file:///C:/Users/heaster/Downloads/Pill-Bug-Behavior.pdf 
 
 

Environmental Science-Case Studies Library  

Higher Order Thinking 

• https://stemedhub.org/resources/760/download/ 

• https://www.ecu.edu/cs-educ/TQP/upload/ISLES-S-Question-Declarative-Aug2014.pdf 

• Given a problem compose a hypothesis, design an experiment, experiment, collect data, construct a lab report that includes 
hypothesis, materials, procedure, data table, and conclusions.  

•  Design an experiment independently.  

•  Given two student lab reports judge which is most clearly communicated as well as which is the easiest to verify 
scientifically 

• Lab Safety and Symbols: http://www.flinnsci.com/teacherresources/safety/general-laboratorysafety/flinn-scientific's-ideal-
student-safetycontract.aspx 
 

Scientific Method Inquiry Experiments: 

• http://www.biologycorner.com/lesson - plans/scientific -method/ 

• Density Lab 

• VDOE- Scientific Process and Experimental Design  

• VDOE- Safety and the Material Safety Data Sheet 
 
The teacher and student can develop a safety guide to be used in the laboratory. Present to the class the proper prevention of 
accidents in the lab and proper responses to accidents when they do happen. These scenarios will include the following types: 

• Acid splashed into eyes 
• Hair catches on fire 
• Broken glass cuts the skin and bleeding occurs 

• Each Student will make a safety poster that focuses on one of the main safety topics, such as, the use of goggles during the 

http://www.cbf.org/about-the-bay/state-of-the-bay-report/2016/
https://jrava.org/about-the-james-river/state-of-the-james/
https://jrava.org/about-the-james-river/state-of-the-james/
https://ed.ted.com/lessons/how-simple-ideaslead-to-scientific-discoveries#digdeeper
https://ed.ted.com/lessons/how-simple-ideaslead-to-scientific-discoveries#digdeeper
https://www.ted.com/talks/e_o_wilson_advice_to_young_scientists
file://///cityhall-fs-01/users/heaster/My%20Documents/IV-and-DV-Scenarios-1.pdf
file://///cityhall-fs-01/users/heaster/My%20Documents/IV-and-DV-Scenarios-KEY.pdf
http://www.lachsa.net/ourpages/auto/2015/3/31/55680493/animal%20behavior%20lab%20directions.pdf
https://www.centennialsd.org/cms/lib/PA01001061/Centricity/Domain/315/pillbug%20lab.pdf
file:///C:/Users/heaster/Downloads/Pill-Bug-Behavior.pdf
http://www.mhhe.com/Enviro-Sci/CaseStudyLibrary/
https://stemedhub.org/resources/760/download/
https://www.ecu.edu/cs-educ/TQP/upload/ISLES-S-Question-Declarative-Aug2014.pdf
http://www.flinnsci.com/teacherresources/safety/general-laboratorysafety/flinn-scientific's-ideal-student-safetycontract.aspx
http://www.flinnsci.com/teacherresources/safety/general-laboratorysafety/flinn-scientific's-ideal-student-safetycontract.aspx
http://www.biologycorner.com/lesson%20-%20plans/scientific%20-method/
file:///C:/Users/heaster/Downloads/2a-density.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/biology/sci_investigation/sess_BIO-1abcdefgkl.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/biology/sci_investigation/sess_BIO-1h.pdf
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lab. The poster should include the rule and visual application of each rule such as cartoon, sketch or photography. 
• Stations: Lab Safety 
• Lab Safety 
• VDOE- Current Applications in Science: 

• Safety and the Material Safety Data Sheet 

• Scientific Process and Experimental Design 

• Two more scenarios on the scientific method are in these Scientific Method Stories 

• Scientific Method Vocabulary is found at Scientific Method Steps & Vocabulary  

• Here are brief notes on Scientific Method with a simple example of using the method.  

• Krusty Krab & Other Bikini Bottom Experiments 

•  Identifying Variables and Controls 
 
Lab Safety: 

• Flinn Scientific Online Middle & High School Lab Safety Courses 

• Flinn Lab Safety Challenge 

• A Scientific Cleanup  

• Chesapeake Bay Program. www.chesapeakebay.net  

• Helena Easter- Live binder 

Data Analysis Activities 

a) Understanding the Air through Data Analysis 
b) Interpreting Tables of Scientific Data: Practice Problems 
c) Interpreting Graphs and Charts of Scientific Data: Practice Problems 
d) Graphing Sea Ice in Antarctica and the Artic 

 

Literacy Connection 

• Summary of lab results. 
• Popular Science Articles 
• Science News for Students 
• Journal Writing Prompts: Astrology Science or Not 

Journal Writing Prompt: Hetch Hetchy Debate,  -San Francisco is facing a severe water shortage in the early 20th century. The only 
nearby sources of water are the Pacific Ocean and the nearby smaller rivers. The salt water of the ocean cannot be filtered using 
available technology, and the local supply cannot adequately meet the needs of the growing population for much longer. 

A larger river to the east could be dammed, but the dam would have to be built inside Yosemite National Park, which was originally 
set aside as a nature preserve. As president, you are ultimately responsible for making the decision whether or not to allow this 
dam to be built. 

• Give the potential consequences of building and of not building the dam. 

• Gifford Pinchot, the first chief of the Forest Service, said that our public lands should provide for "the greatest good for the 
greatest number". Explain what side an anthropocentrist would take in this debate. 

http://www.willisscience.com/yahoo_site_admin/assets/docs/001Lab_Safety_Station_Activity_0910.201102852.pdf
https://www.flinnsci.com/resources/safety-reference/
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/biology/sci_investigation/sess_BIO-1jm.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/biology/sci_investigation/sess_BIO-1h.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/lesson_plans/biology/sci_investigation/sess_BIO-1abcdefgkl.pdf
https://www.biologycorner.com/category/worksheets/science-methods/
https://www.biologyjunction.com/scientific_method_notes.htm
http://www.biologyjunction.com/scimethodconvar2.pdf
https://www.biologycorner.com/worksheets/controls.html
https://www.macombscience.org/uploads/5/8/3/4/583452/flinn_safety_training_flyer.pdf
https://www.flinnsci.com/flinn-scientific-laboratory-safety-challenge/vel1580/
http://www.longwood.edu/CLEANVA/images/sec6.scientificclean.pdf
http://www.chesapeakebay.net/
https://www.livebinders.com/play/play?id=270464&backurl=/shelf/my
https://www.teachengineering.org/activities/view/cub_airquality_lesson01_activity3
https://study.com/academy/lesson/interpreting-tables-of-scientific-data-practice-problems.html
file:///C:/Users/heaster/AppData/Roaming/Microsoft/Word/Interpreting%20Graphs%20and%20Charts%20of%20Scientific%20Data:%20Practice%20Problems
https://www.windows2universe.org/?page=/teacher_resources/graphs/teach_sea_ice_extent.html
https://www.popsci.com/science
https://www.sciencenewsforstudents.org/
https://undsci.berkeley.edu/article/astrology_checklist
https://www.archives.gov/legislative/features/hetch-hetch
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• John Muir, the first president of the Sierra Club, condemned plants to build the dam, saying, "Dam Hetch Hetchy! As well 
dam for water-tanks the people's cathedrals and churches, for no holier temple has ever been consecrated by the heart of 
man." What ecocentric reasons might he have had to justify this stance? 

• What decision would you ultimately make, and why? Explain whether you feel more closely aligned with the 
anthropocentrist philosophy of Gifford Pinochet, or the ecocentrist philosophy of John Muir 

• Reading of experiments and identifying variables, etc. 
• Please see index of writing prompts 
• Writing - what is science/environment/our impact on environment? Write list of our impact or what we can do. Compare in 

end of year with same writing/project. 

ELL Strategies and WIDA Descriptors 

• Performance Definitions and Descriptors for Science 

• https://steinhardt.nyu.edu/scmsAdmin/uploads/004/739/NYU_PTE_Science_Module_For_ELLS_Oct_8_2009.pdf 

• http://thesciencepenguin.com/2015/02/supporting-ells-science-classroom-5-things-planning-lesson.html 

• https://www.flocabulary.com/ell/ 

• https://www.cultofpedagogy.com/esl-offer/ 

 

Differentiation Strategies 

Suggestions on how to differentiate with this objective:  

   • Students with individual learning styles can be assisted through adjustments in assessment standards, one-to-one    

      teacher support, additional testing time, and use of visual and auditory teaching methods  

   • A wide variety of assessments and strategies complement the individual learning experience. 

• https://education.ky.gov/educational/diff/documents/strategiesthatdifferentiateinstruction4.12.pdf 

• http://www.hartfordhustlers.net/caring.pdf 

• https://www.educateiowa.gov/sites/files/ed/documents/0809_pk12_dl_StrategiesForDifferentiatingInstruction.pdf 

• https://daretodifferentiate.wikispaces.com/Choice+Boards 

 

Technology Integration Careers 

Gizmos 

• Growing Plants 

• Reverse the Field 

• Vernier Probe ware will be used as needed 

• Data Analysis & Probability 

• https://kahoot.it/ 

• https://www.plickers.com/ 
 

• http://www.environmentalcareer.com/  
• http://www.ecojobs.com/  
• http://www.environmentalcareer.info/  
• http://www.epa.gov/careers/ 
• Occupational Outlook Handbook from the US Bureau of 

Labor Statistics http://www.bls.gov/ooh/home.htm 
includes in-depth job descriptions, degree requirements, pay 
and job outlook for a number of environmental careers 

http://www.cpalms.org/uploads/docs/standards/eld/SC.pdf
https://steinhardt.nyu.edu/scmsAdmin/uploads/004/739/NYU_PTE_Science_Module_For_ELLS_Oct_8_2009.pdf
http://thesciencepenguin.com/2015/02/supporting-ells-science-classroom-5-things-planning-lesson.html
https://www.flocabulary.com/ell/
https://www.cultofpedagogy.com/esl-offer/
https://education.ky.gov/educational/diff/documents/strategiesthatdifferentiateinstruction4.12.pdf
http://www.hartfordhustlers.net/caring.pdf
https://www.educateiowa.gov/sites/files/ed/documents/0809_pk12_dl_StrategiesForDifferentiatingInstruction.pdf
https://daretodifferentiate.wikispaces.com/Choice+Boards
https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=615
https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&resourceID=40
https://www.explorelearning.com/index.cfm?method=cResource.dspResourceExplorer&browse=Math/Grade+9-12/Data+Analysis+and+Probability
https://kahoot.it/
https://www.plickers.com/
http://www.environmentalcareer.com/
http://www.ecojobs.com/
http://www.environmentalcareer.info/
http://www.epa.gov/careers/
http://www.bls.gov/ooh/home.htm
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Unit 2: 

Ecology and Human Impact 

Timeframe: 5 weeks 

Learning target and skills 

 

The student will: 

Understanding the Standard 

 

 

Understandings and Knowledge 

 

 

i. understand the following; 
environmental science is an 
interdisciplinary science that 
related to many other fields of 
science. 

 

ii. understand the basic concepts 
and principle used to define 
environmental problems. 

 

iii. use different types of finding to 
support the idea of 
environmental science being a 
science that related to 
environmental issues. 
 

 

 

 

 

This standard provides an introduction 

to Environmental Science and other 

sciences that correspond with 

environmental science. 

Students will be introduced to 

vocabulary that related to what 

environmental science is. Student will 

be able to distinguish between 

renewable and nonrenewable 

resources. Classify environmental 

problems and issues that affect the 

world we live in. Describe and 

understand the “The Tragedy of the 

Commons”. Students will be able to list 

all major fields of science that 

contribute to environmental science. 

 

 

 

All students should understand the following 
concepts: 

• Define environmental science, and 
compare environmental science with 
ecology 

• List the five major fields of study that 
contribute to environmental science. 

• Describe the major environmental 
effects of hunter-gatherers, the 
agricultural revolution, and the 
Industrial Revolution. 

• Distinguish between renewable and 
nonrenewable resources. 

• Classify environmental problems into 
three major categories. 

• Describe “The Tragedy of the 
Commons.” 

• Explain the law of supply and 
demand. 

• List three differences between 
developed and developing countries. 

• Explain what sustainability is, and 
describe why it is a goal of 
environmental science. 
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Misconceptions Essential Questions 

• We are running out of freshwater. 

• Most energy in the United States comes from solar, 
nuclear, and hydroelectric generation. 

• Household and industrial chemicals are routinely 
tested and approved for safe use by the U.S. 
Environmental Protection Agency. 

• The solar-energy market has plateaued 

• Most oil pollution comes from tankers that run 

aground or ships that wash out their holds at sea. 
 
 

• What does it mean to be green? 

• How do you define the environment? 

• What are the goals of environmental science? 

• What were the major environmental effects of hunter-

gatherers, the agricultural revolution, and the Industrial 

Revolution? 

• How can we classify environmental problems into six 

major categories? 

• How can population pressures and consumption trends 

contribute to environmental problems? 

• How do we use a decision-making model to make 
decisions about environmental issues? 

• What values are important in making decisions about the 
environment? 

CONTENT VOCABULARY Formative 
Assessments 

Summative Assessments 

• Agriculture 
• Ecology 
• Loss of Biodiversity 
• Sustainability 
• Developed nations 
• Developing nations 
• Interdisciplinary Science 
• Supply and Demand 

 

• Environmental 
Science 

• Renewable 
resources 

• Nonrenewable 
resources 

• Tragedy of the 
Commons 

• Twitter Board 

Students summarize what was 

learned in a lesson using 140 

characters. Pin small strips of 

paper to a poster or corkboard to 

resemble a Twitter feed. 

• Roll the Die 

Put a die at each desk. At the end 

of class, each student rolls and 

briefly answers aloud a question 

based on the number rolled: 

I want to remember … 

Something I learned today 

One word to sum up what I 

learned 

Something I already knew 

• State assessments 

• interim assessments 
• end of unit assessments 
• common assessments 
• Examinations  
• Final examination  
• Term papers (drafts 

submitted throughout 
the semester would be 
a formative 
assessment) 

• Projects (project phases 
submitted at various 
completion points could 
be formatively 
assessed) 

• Portfolios (could also be 
assessed during its 
development as a 

• formative assessment) 

• Performances 

• Student evaluation of 
the course (teaching 

https://www.pinterest.com/pin/288019338644204345/
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I’m still confused about … 

An “aha” moment that I 

had today 

• Enthusiasm and Learning 

Formative Assessment 

Example Chart 

This chart is great for not only 

collecting feedback, but also 

introducing scatter plots to 

students. Students rank what they 

learned that day and how much 

they enjoyed the lessons. They 

then elaborate on a Post-It, 

offering details about what they 

found helpful to them in having a 

successful learning day. They can 

also share what prevented them 

from having a fulfilling day. 

Compile the data and discuss it in 

class the next day. 

 

 

 

 

 

 

 

 

 

 

 

 

effectiveness) 
• Teacher self-evaluation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://ellises.schools.pwcs.edu/modules/cms/pages.phtml?pageid=76488&SID
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Activities/ Labs/ Literacy Activities: 

Activities 

• Hunter Gatherers, Agricultural & Industrial Revolution 

• Renewables Are Ready 

• https://betterlesson.com/lesson/629411/what-is-environmental-science 

• https://www.bhpsnj.org/cms/lib5/NJ01001806/Centricity/Domain/808/Mendenhall.ES.Unit1.Packet.pdf 

• Concept Review 

• PPT: Science and the Environment 

• PPT: Understanding the Environment 

• PPT: Understanding Our Environment 

• Schoolyard Biodiversity Guide  

• Energy: Renewable & Non-Renewable Energy Resources 

• The Tragedy of the Commons 

• Go Fish! Exploring The Tragedy of the Commons 

• Confronting the Tragedy of the Commons: Investigating Sustainable Fisheries Management with NOAA 

• What is Sustainability? 

• THE LORAX and SUSTAINABLE DEVELOPMENT 

• Sustainability Unit 

• Sustainable Cities: NATURE-BASED SOLUTIONS IN URBAN DESIGN 

• Using Dr. Seuss’s The Lorax to help students discover Sustainability 

• Understanding Supply and Demand 

• You Supply They Demand 

• Basic Economics 

• Where was your shirt made? 

Case Studies: Environmental Science-Case Studies Library  

Higher Order Thinking 

• https://stemedhub.org/resources/760/download/ 

• https://www.ecu.edu/cs-educ/TQP/upload/ISLES-S-Question-Declarative-Aug2014.pdf 

 
Literacy Connection 

Summary of lab results. 

Literacy Activities:  

• Have students summarize and present an article or paper on a specific topic or issue.  
• Read and take notes on renewable and nonrenewable energy  

• Active Reading: The Environment & Society 

• Please see index of writing prompts 

• The Lorax is a children’s book written by Dr. Seuss, published in 1971. It tells a story of environmental decay as a forest of 

http://www.readingschools.org/userfiles/305/Classes/1305/1.1%20Understanding%20our%20environment%20fill%20in%20notes%20cont%20part%202.pdf
https://www.ucsusa.org/sites/default/files/legacy/assets/documents/clean_energy/renewablesready_fullreport.pdf
https://betterlesson.com/lesson/629411/what-is-environmental-science
https://www.bhpsnj.org/cms/lib5/NJ01001806/Centricity/Domain/808/Mendenhall.ES.Unit1.Packet.pdf
file://///cityhall-fs-01/users/heaster/My%20Documents/Review.pdf
http://www.polk.k12.ga.us/userfiles/939/Classes/183236/Env.%20Sci.%20CH%201%20Sec%201%20PPT.pdf
file:///C:/Users/heaster/Downloads/Chapter%201%20Notes%20(1).pdf
file://///cityhall-fs-01/users/heaster/Desktop/ENSCH1-09.pdf
https://drive.google.com/file/d/19iIw8BpCldAqPas8h2D9FsxcsMtui5dY/view?usp=sharing
file:///E:/teacherprograms.sbceo.org/wp-content/uploads/2013/06/Laura-Branch.doc
https://www.fte.org/teachers/teacher-resources/lesson-plans/ewelessons/lesson-5-the-tragedy-of-the-commons-3/
http://earthwatch.org/Portals/0/Downloads/Education/Lesson-Plans/Go_Fish.pdf
https://teacheratsea.noaa.gov/2011/LessonPlans/Stephens/MargaretStephensScienceLesson.pdf
https://ie.unc.edu/files/2014/12/What_is_Sustainability.pdf
https://tpwd.texas.gov/education/resources/resources/lesson-plans/ecology/THE-LORAX-and-SUSTAINABLE-DEVELOPMENT.pdf
http://nkhs.nkschools.org/UserFiles/Servers/Server_419825/File/Staff%20Sites/Foley,%20Holey%20Ann/Physical%20Science/Sustainablitiy.pdf
https://www.natureworkseverywhere.org/asset/resources/Sustainable_Cities_Teacher_Guide_v1_2_8_2016.pdf
http://nanhuahigh.moe.edu.sg/qql/slot/u528/Niche/Environment/Resources/Lorax_and_Sustainable_Development.pdf
http://www.fldoe.org/core/fileparse.php/7531/urlt/supply-and-demand.pdf
http://www.friendsofbest.org/wp-content/uploads/2015/03/SupplyDemandlesson.pdf
http://www.hfcsd.org/webpages/tnassivera/news.cfm?subpage=1060
https://word-view.officeapps.live.com/wv/WordViewer/request.pdf?WOPIsrc=https%3A%2F%2Fwopi%2Eonedrive%2Ecom%2Fwopi%2Ffiles%2F9749E9BE7E20F004%2158051&access_token=4wJfD3og_rXsL_uVKaEaX4s-toFqgIfF5e13R84bR3Gsm3KvCgRvFI613O2-eW_r97gThtLVrba-lOm0MmzY-DUBvTbIMjcUOia_UlOCfr45hPGdOZraxJAEObKXPI4ujEU6MgmwSK_hc_p4yPzuwEzw&access_token_ttl=1537121825656&z=aOTc0OUU5QkU3RTIwRjAwNCE1ODA1MS4xMDk&type=printpdf&usid=bd7b3fe5-05a5-471a-8513-59412a2fb91c&build=16.0.10817.32651&waccluster=US2
http://www.mhhe.com/Enviro-Sci/CaseStudyLibrary/
https://stemedhub.org/resources/760/download/
https://www.ecu.edu/cs-educ/TQP/upload/ISLES-S-Question-Declarative-Aug2014.pdf
file://///cityhall-fs-01/users/heaster/My%20Documents/Active%20Reading.pdf
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Truffula trees are clear cut to mass produce “Thneeds”. After watching the 1972 TV special, answer each of the following:  

The Lorax is a good illustration of the Tragedy of the Commons as written by Garrett Hardin. Explain the idea behind that 

essay, and relate it to the television special. What are the commons in the world of the Lorax? 

• What is the Law of Unintended Consequences? Give one example of an unintended consequence that arose from clear-

cutting the Truffula trees. This story is a great example of unsustainability. What could the Once-ler have done differently 

with the Truffula forest that would have been more sustainable? 

• Describe an example of a resource that the human population is currently using at an unsustainable rate. What is, or could 

be, an unintended consequence of this. 

ELL Strategies and WIDA Descriptors 

• Performance Definitions and Descriptors for Science 

• https://steinhardt.nyu.edu/scmsAdmin/uploads/004/739/NYU_PTE_Science_Module_For_ELLS_Oct_8_2009.pdf 

• http://thesciencepenguin.com/2015/02/supporting-ells-science-classroom-5-things-planning-lesson.html 

• https://www.flocabulary.com/ell/ 

• https://www.cultofpedagogy.com/esl-offer/ 

 

 

Differentiation Strategies 

Suggestions on how to differentiate with this objective:  

   • Students with individual learning styles can be assisted through adjustments in assessment standards, one-to-one    

      teacher support, additional testing time, and use of visual and auditory teaching methods  

   • A wide variety of assessments and strategies complement the individual learning experience. 

• https://education.ky.gov/educational/diff/documents/strategiesthatdifferentiateinstruction4.12.pdf 

• http://www.hartfordhustlers.net/caring.pdf 

• https://www.educateiowa.gov/sites/files/ed/documents/0809_pk12_dl_StrategiesForDifferentiatingInstruction.pdf 

• https://daretodifferentiate.wikispaces.com/Choice+Boards 

Technology Integration Careers 

• Environmental Science Unit 1 Vocabulary Review-
https://www.quia.com/jg/52742list.html 

• Probes will be used as needed. 

• https://kahoot.it/ 

• https://www.plickers.com/ 

• http://www.environmentalcareer.com/  

• http://www.ecojobs.com/  

• http://www.environmentalcareer.info/  

• http://www.epa.gov/careers/ 

• Occupational Outlook Handbook from the US Bureau 

of Labor Statistics http://www.bls.gov/ooh/home.htm 

includes in-depth job descriptions, degree requirements, 

pay and job outlook for a number of environmental 

careers 

http://www.cpalms.org/uploads/docs/standards/eld/SC.pdf
https://steinhardt.nyu.edu/scmsAdmin/uploads/004/739/NYU_PTE_Science_Module_For_ELLS_Oct_8_2009.pdf
http://thesciencepenguin.com/2015/02/supporting-ells-science-classroom-5-things-planning-lesson.html
https://www.flocabulary.com/ell/
https://www.cultofpedagogy.com/esl-offer/
https://education.ky.gov/educational/diff/documents/strategiesthatdifferentiateinstruction4.12.pdf
http://www.hartfordhustlers.net/caring.pdf
https://www.educateiowa.gov/sites/files/ed/documents/0809_pk12_dl_StrategiesForDifferentiatingInstruction.pdf
https://daretodifferentiate.wikispaces.com/Choice+Boards
https://kahoot.it/
https://www.plickers.com/
http://www.environmentalcareer.com/
http://www.ecojobs.com/
http://www.environmentalcareer.info/
http://www.epa.gov/careers/
http://www.bls.gov/ooh/home.htm
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Unit:3 

Earth’s Resources and Human impact 

WATER & LAND 

 

Timeframe: 9 Weeks 

  

Learning target and skills 

 

The student will: 

Understanding the Standard 

 

 

Understandings and Knowledge 

 

 

i. the effects and potential 

implications of pollution and 

resource depletion on the 

environment at the local and 

global levels to include air and 

water pollution, solid waste 

disposal, depletion of the 

stratospheric ozone, global 

warming, and land uses; 

ii. the mechanisms of 
bioaccumulation and 
biomagnification; and  

iii. methods used for remediation 
of land, air, and water 
pollution. 

iv. factors affecting population 
growth of all organisms, 
including humans.  Relate 
these to factors affecting 
growth rates and carrying 
capacity of the environment;  

Students will investigate the 

interactions between land and 

water. Students will observe how 

runoff causes stream formation; 

how groundwater forms; how soil is 

eroded, transported, and deposited; 

and how water shapes land. 

Students use inquiry investigations 

to discover the effects of human 

interaction with land and water such 

as pollution, dams, landscapes, etc. 

They will use models to connect to 

real-world examples and apply the 

concepts they have learned to 

photographs, simulations, etc. of 

land and water on earth. Through 

these applications, students are 

encouraged to observe land and 

water each day and search for 

evidence of interactions between 

 

All students should understand the 

following concepts: 

• discuss the importance of the 
chemical and physical properties 
of water that make it vital to life. 

• recognize carbon atoms can easily 
bond to several other carbon 
atoms in chains and rings to form 
large complex molecules. 

• explain that the rock cycle is the 
process by which all rocks are 
formed and how basic Earth 
materials are recycled through 
time. 

• Earth consists of a solid, mostly 
iron inner core; a liquid, mostly 
iron outer core; a crystalline but 
largely plastic mantle; and a rocky, 
brittle crust.  

• analyze the body of evidence for 
Plate Tectonics Theory (i.e., 
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v. human population growth has 
impacted the environment and 
use of natural resources; 

vi. advantages and disadvantages 

of balancing short term 

interests with long term 

welfare of society; 

vii. individual activities and 

decisions can have an impact 

on the environment; 

viii. people impact their 

environment through the use 

of natural resources to include 

how agriculture, forestry, 

ranching, mining, urbanization, 

and fishing impact the land, 

water, air, and organisms.   

 

 

 

 

 

 

 

 

 

 

 

land and water in the world around 

them. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

seafloor age, magnetic 
information, seismic profiles, 
laser-measured motion studies, 
fossil evidence, rock types 
associated with particular tectonic 
environments).  

• analyze the various structures 
produced in convergent plate 
boundaries.  

• offer interpretations of the 
tectonic history of an area based 
on the range and type of rocks 
found in that area.  

• compare and contrast the tectonic 
activity of the east coast and the 
west coast of North America 

• interpret weathering, erosion, and 
deposition are interrelated 
processes. Weathering is the 
process by which rocks are broken 
down chemically and physically by 
the action of water, air, and 
organisms.  

• discuss erosion as the process by 
which Earth materials are 
physically incorporated by moving 
water, ice, or wind for 
transportation.  

• analyze deposition is the process 
by which Earth materials carried 
by wind, water, or ice settle out 
and are left in a location when 
energy levels decrease. The size of 
the material deposited is 
proportional to the available 
energy of the medium of transport  

• understand the effects of 
rapid population growth on the 
land. 

• understand the effects of 
population growth on natural 
resources. 

• understand what urbanization is 
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• investigate short-term and 
long-term effects of 
population growth on the 
land. 

• Define suburban sprawl and 
explain why it is considered a 
problem 

• Describe the urban crisis and 
explain what city planners are 
doing to relieve it 

• Describe how humans use non-
urban lands as natural resources 

• Explain how logging, ranching and 
mining activities affect the land 

• Explain how lands can be logged, 
grazed and mined sustainability 

• Explain how public land is used in 
the United States 

• Discuss the benefits and 
disadvantages of using public land 
for multiple uses 

Misconceptions Essential Questions 

 

• Water can be made.  

• Water is an endless supply.  

• Water is only found in bodies of water.  

• Water is not recycled. 

• Polluted water is contained. 

• Pollution only affects water.  

• Drinking water comes directly from bodies of 
water 
 

 

 

• How does water move above, below, and on land?  
How does water change forms as it moves through the 
water cycle?  

• How do river and streams shape the surface of the 
Earth?  

• How do man-made and natural land features affect the 
flow and direction of water, influencing erosion?  

• How does nature and human activity affect the flow of 
water and the landscape?  

• Why and how do we change the flow of water?  

• How do soil properties affect the ways in which soil is 
eroded and deposited by water?  

• How does the Earth’s surface affect the flow of rivers 
and streams?  

• What role does the water cycle play in shaping the 
landscape? 
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CONTENT VOCABULARY Formative 
Assessments 

Summative Assessments 

• Pathogens 
• Recharge zone 
• Non-point source 

pollution 
• Potable 
• Watershed 
• Artificial 

eutrophication 
• Groundwater 
• 1972 Clean Water Act 
• Biodegradable  

Composting 
• Hazardous waste 

Incineration Industrial 
waste Leaching  

•  Material recovery 
facility  

• Municipal solid waste  
• Recycling  
• Sanitary landfill Source 

reduction  Waste  
• Acid drainage 

Biological pest-control  
• clear-cutting  
• mining  
• Subsurface mining  

Succession  
• Tailings  
• Traditional agriculture  
• urban area 

urbanization 
• Weathering  

• Population 
• Land 
• Landscape 
• Water cycle 
• Soil 
• Erosion 
• deposition 
• weathering 
• lithosphere 
• hydrosphere 
• atmosphere 
• biosphere 
• deforestation 
• Desertification 
• GMO  
• Green 

revolution 
• Habitat 

destruction 
• Industrial 

agriculture 
• Infrastructure 
• integrated pest- 

management 
• land cover  
• land use 
• Mountaintop 

removal 
• Open pit mining  
• Ore  
• Organic  
• Overgrazing 
• Pesticide 
• Pioneer species 
• Placer mining 
•  rural area 
• Salinization 

salvage  
• logging  
• seed-tree  
• shelter wood  

Smelting  
• Soil degradation 

 

Keep the Question Going –This 

formative assessment 

technique, the teacher asks one 

student a question and then 

asks another student if that 

answer seems reasonable or 

correct. Then, he asks a third 

student for an explanation of 

why there is an agreement or 

not. This helps keep all the 

students engaged because they 

must be prepared to either 

agree or disagree with the 

answers given and provide 

explanations. 

Postcard Have students write a 

postcard as a historical figure to 

another historical figure 

discussing and describing a 

historical event. 

Venn Diagram Have students 

compare and contrast a topic 

using a Venn diagram. 

Hand in, pass out 

 Ask students questions, have 

them respond on notebook 

paper anonymously. Students 

then hand their papers in. 

Teacher immediately, randomly 

gives them back to students for 

grading. Students get practice 

grading others work, but 

shouldn't know who is who. 

• State assessments 
• interim assessments 
• end of unit 

assessments 
• common assessments 
• Examinations  
• Final examination  
• Term papers (drafts 

submitted throughout 
the semester would 
be a formative 
assessment) 

• Projects (project 
phases submitted at 
various completion 
points could be 
formatively assessed) 

• Portfolios (could also 
be assessed during its 
development as a 

• formative 
assessment) 

• Performances 
• Student evaluation of 

the course (teaching 
effectiveness) 

• Teacher self-
evaluation 
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Teacher then takes informal poll 

about how many questions 

students answered correctly. 

Write it down 

Have students write down an 

explanation of what they 

understand. Read these 

explanations to help inform 

your instruction, and write 

comments on them (or discuss 

them with the student) to give 

them feedback. 

Doodle It Have students draw 

what they understand, instead 

of writing it 

Chalkboard Splash 

Numerous students respond to 

a prompt/question on the 

chalkboard or whiteboard at 

the same time. 

Activities/ Labs/ Literacy Activities: 
 

Activities 

• Students use a map and map out all the watersheds in the world. 
• Student groups choose a landmass and investigate its watersheds. Each group prepares a poster board map. The class puts 

the maps together to form a world map. 
• Why Can’t We Drink Salt Water?  

Students observe potato pieces of equal mass soaking in beakers of salt water and of tap water. The next day they measure 

the changes in mass and discuss the results. 

• A model of floor spreading activity  
• Discussion 

Where Is the Water? Using a detailed map and information provided by the teacher, students discuss the unequal 
distribution of fresh water throughout the world and the problems this creates. 

• Have the class discuss the environmental, economic, political, and social consequences that might ensue from 
loss of fertile soils through erosion. 

• Land and People: Finding a Balance  

http://joidesresolution.org/sites/default/files/Seafloor_Spreading.pdf
file://///cityhall-fs-01/users/heaster/My%20Documents/•%09http:/www.earthsciweek.org/classroom‐activities/land‐and‐people‐finding‐balance
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• Land Use in the United States 

• Students examine a map showing United States land use and answer five questions. 

• Who Owns the Ocean? Tragedy of the Commons 
• 20 Things To Know About Water 
• Blue Gold-Water Wars Movie Viewing Guide 
• Water Footprint Calculator- National Geographic 
• Personal Water Use Inventory 
• What If Water Cost As Much As Gasoline? 
• Tooth Brushing Activity 
• Water filter/ purification 
• Water Quality PSA Activity 
• Water Quality PSA Rubric 
• Water, Water Everywhere Research 

• Gulf Of Mexico PPT 

• Watershed Diagram                                       

• Huell Howser Desalinization Video Guide 

• Oligotrophic vs Eutrophic Lakes Diagram         

• Ocean Zones Diagram 

• MTBE and You Information                            

• Leaky Faucet Activity 

• How Urbanization Affects Water Cycle Info        

• Household Water Usage Calculations 

• Coastal Debate Activity                                   

• Hoover Dam- Megastructures Video Guide 

• Great Wall Across Yangtze Video Guide           

• Fisheries Research 

• Pacific Garbage Patch Info and WS                   

• Clean Water Act Research Paper 

• Mercury Rising Article from Time                      

•  Water Testing Lab with Stations    

• Effect of Sewage on DO Levels Lab                   

• Water Treatment Flow Chart  

• Wastewater Treatment Video Guide                 

•  Water Review Guide    

• Water Pollution Scenarios Stations Activity   

• Water Vocabulary 

• Water Unit Road Map 

• Water Introduction PPT 

• Human Usage of Water PPT 

• Water Pollution Types PPT 

• Water Monitoring and Eutrophication PPT 

• Coastal Pollution and Water Treatment PPT 

• Water Testing Lab PPT 

• Fisheries PPT 
• Where Do We Live? 

 Take students outside and mark off an area of 100 m to represent Earth’s surface. Have students help measure areas 

http://www.fte.org/teacher-resources/lesson-plans/ewelessons/lesson-5-the-tragedy-of-the-commons-3/
http://ogoapes.weebly.com/uploads/3/2/3/9/3239894/20_important_things_to_know_about_water.pdf
http://ogoapes.weebly.com/uploads/3/2/3/9/3239894/apes-blue_gold-_water_wars_gv_copy.pdf
http://environment.nationalgeographic.com/environment/freshwater/change-the-course/water-footprint-calculator/?source=link_tw20110801env-water
http://ogoapes.weebly.com/uploads/3/2/3/9/3239894/personal_water_use_inventory.pdf
http://ogoapes.weebly.com/uploads/3/2/3/9/3239894/water_vs_gasoline.pdf
http://ogoapes.weebly.com/uploads/3/2/3/9/3239894/apes-_tooth_brushing_activity.pdf
https://www.teachengineering.org/view_activity.php?url=collection/wpi_/activities/wpi_water_filtration/water_filtration.xml
http://ogoapes.weebly.com/uploads/3/2/3/9/3239894/water_quality_psa.pdf
http://ogoapes.weebly.com/uploads/3/2/3/9/3239894/water_quality_psa_video_ruberic.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/Water_water_everywhere.312101147.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/gulf_hypoxia_case_study.319104130.ppt
http://www.willisscience.com/yahoo_site_admin/assets/docs/watershed_diagram.205124036.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Huell_Howser_Video_Guide.205124051.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Oligotrophic_LakeEutrophic_Lake.205124201.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Ocean_Zones_Diagram.205124217.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/MTBE_and_You.205124306.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Leaky_Faucet_Act.205124321.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/watercyclefacts.205124636.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/Daily_Water_Use.205124745.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Coastal_Debate_Activity.205124843.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Hoover_Dam_Megastructures_Video_Guide.205125003.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Great_Wall_Across_the_Yangtze_WS.205125013.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/fisheries_research.146191856.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/The_Great_Pacific_Garbage_Patch.205125244.docx
http://www.willisscience.com/yahoo_site_admin/assets/docs/Clean_Water_Act_of_1977_research_paper.146170344.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/Mercury_Rising_Article.205130115.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Mercury_Rising_Article.205130153.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Water_Testing_Lab_with_Stations.146170612.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/effect_of_waste_on_DO.205130432.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/water_treatment_flow_chart.205130525.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Wastewater_Treatment_Video_Clip.205131112.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Water_Review.205131229.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Water_Pollution_Stations.28990643.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Water_Unit_Vocabulary.146165150.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/WILLIS_ROAD_MAP_Unit_3_Water.194123007.docx
http://www.willisscience.com/yahoo_site_admin/assets/docs/1_Water_Intro.341151451.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/2_Water_Probs_and_Human_Usage_2.341151503.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/25_Types_of_Water_Pollution.341151519.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/25_Water_Monitoring_and_Eutrophication.341151540.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/3_Coastal_Pollution_PP.341151603.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/4_Water_Pollution_Lab_Intro.341151617.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/5_Fisheries.16113653.pdf
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representing oceans, land. 
• YouTube Video: The Plastic Age: A Documentary feat. Pharrell Williams https://www.youtube.com/watch?v=Pt6KlPCX1BU 

North America, the U.S., and urban areas. 
• Eutrophication Lab 
• Graphing 

Students construct a pie graph showing land distribution patterns in their state and discuss whether the distribution pattern 
is different from that of national land usage and why? 

• YouTube Video: Stetson Sponsored Documentary, “Troubled Waters” https://www.youtube.com/watch?v=YACTNvuijQY 

• Contact your local recycling company and have students research the city guidelines for recycling and disposal. Then have 
students create a brochure to help their community better understand how to properly dispose of their waste. 

• Creating a Land Use Model 
http://kistlerd.weebly.com/uploads/1/3/9/9/13990404/lab_creating_a_land_use_model.pdf 

• Case Studies: The Klamath Basin Water Crisis  

• Case Studies: Living Downstream: Atrazine and Coliform Bacteria Effects on Water Quality—A Debate Case 

• A River Runs Through It: an exploration in land use and water resource management 

• Case Studies: It’s Just a Bottle of Water 

• Case Studies: No Longer Fond of the Local Pond 

• Case Studies: The Flint Michigan Water Crisis 

• Bhopal Article and Questions                            

•  Food Inc Video Guide 

• GMOs: Benefits and Disadvantages                

• Forest Fires in Idaho Worksheet 

• Land Agency Jigsaw Activity                               

•  Coal Miner Flow Map 

• Cyanide Heap Leaching Diagram                    

•  Mission Mining Activity 

• Pesticide Take Home Essay                              

• Pesticide Take Home Essay Rubric 

• Decomposition Inquiry Lab                               

•  Soil Texture Diagram 

• Salinization Inquiry Lab                                        

• Decomposition Intro Activity 

• Garbage Mountain Video Guide                       

•  Land Review     

• Land Vocabulary 

• Land Unit Road Map 

• Interactive Farming Activity 

• Soil Testing Lab 

• GMO Webquest 

• GM Presentation Notes 

• Land Quick Study Card 

• Soils and Farming Intro PPT 

• Soil Testing Lab Intro 

• Solid Waste PPT 

• Pesticides PPT 

• Minerals and Mining 

https://www.youtube.com/watch?v=Pt6KlPCX1BU
https://www.caryinstitute.org/sites/default/files/public/downloads/lesson-plans/4C3_eutrophication_worksheet.pdf
https://www.youtube.com/watch?v=YACTNvuijQY
http://kistlerd.weebly.com/uploads/1/3/9/9/13990404/lab_creating_a_land_use_model.pdf
http://sciencecases.lib.buffalo.edu/cs/collection/detail.asp?case_id=556&id=556
http://sciencecases.lib.buffalo.edu/cs/files/atrazine_debate.pdf
https://serc.carleton.edu/NAGTWorkshops/environmental/activities/64255.html
http://sciencecases.lib.buffalo.edu/cs/files/bottled_water.pdf
http://sciencecases.lib.buffalo.edu/cs/files/elementary_sampling.pdf
http://sciencecases.lib.buffalo.edu/cs/collection/detail.asp?case_id=952&id=952
http://www.willisscience.com/yahoo_site_admin/assets/docs/BHOPAL_DISASTER.146181908.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/Food_Inc_Video_Student_Guide.205133711.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Genetically_Modified_Food_Benefits_and_Disadv.205133728.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/FOREST_FIRES_IN_IDAHO.205133748.DOC
http://www.willisscience.com/yahoo_site_admin/assets/docs/Land_Agency_Jigsaw_Activity.205133806.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Coal_Miner_Flow_Map.205133818.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Cyanide_Heap_Leaching_diagram.205133828.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Mining_Types_Information.205134054.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Pesticide_Take_Home_Essay_w_Pecc_Fruit.205134109.DOC
http://www.willisscience.com/yahoo_site_admin/assets/docs/Pesticide_Take_Home_Essay_Rubric.205134118.DOC
http://www.willisscience.com/yahoo_site_admin/assets/docs/Decomposition_Lab-Biodegradable_Products.205134131.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Soil_Texture_Chart.205134159.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Salinization_Lab.205134236.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Decomposition_Intro_Activity.205134251.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Garbage_Mountain_Video.205134300.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Land_Test_Study_Guide.205134317.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Unit_6_Vocabulary_Land.146181740.docx
http://www.willisscience.com/yahoo_site_admin/assets/docs/WILLIS_ROAD_MAP_Unit_6_Land.194123116.docx
http://www.willisscience.com/yahoo_site_admin/assets/docs/Interactive_Farming_WS.57163630.docx
http://www.willisscience.com/yahoo_site_admin/assets/docs/soil4lab.61110156.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/GMO_Webquest_Willis.64125321.docx
http://www.willisscience.com/yahoo_site_admin/assets/docs/GM_Presentation_Notes.65115630.docx
http://www.willisscience.com/yahoo_site_admin/assets/docs/Land_Quick_Study_Card_Rubric.339114910.docx
http://www.willisscience.com/yahoo_site_admin/assets/docs/soils.64125544.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/Soil_Lab.64125553.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/Solid_Waste_and_Recycling.339111645.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/pesticides.339111701.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/minerals_and_mining.339111720.pdf
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• Forests 

• Land Agencies and Conservation 

LABS 

• Where’s the Water? 

• Green Cleaner vs. Conventional Cleaners 

• Plate Tectonic Lab 

• Torn Pieces of a Newspaper 

• Candy Bar Tectonics 

• Water Filtration Lab Students will learn how to build a water filtration to filter various pollutants. 

• Lab Green vs. Conventional Cleaners 

• Lab Inquiry Lab - Students design lab to find out what habitats certain herbs or worms or roly-polies prefer. Give 
students access to various solutions that vary in salinity, pH or different soil types etc. 
 

Higher Order Thinking 

• https://stemedhub.org/resources/760/download/ 

• https://www.ecu.edu/cs-educ/TQP/upload/ISLES-S-Question-Declarative-Aug2014.pdf 
 

Literacy Connection 

Summary of lab results. 

Literacy Activities:  

See writing journal prompts 

Congratulations! You are in charge of managing the world’s water resources. What are the three most important things that you 

would do? 

Have students summarize and present an article or paper on a specific topic or issue. 

ELL Strategies and WIDA Descriptors 

• Performance Definitions and Descriptors for Science 

• https://steinhardt.nyu.edu/scmsAdmin/uploads/004/739/NYU_PTE_Science_Module_For_ELLS_Oct_8_2009.pdf 

• http://thesciencepenguin.com/2015/02/supporting-ells-science-classroom-5-things-planning-lesson.html 

• https://www.flocabulary.com/ell/ 

• https://www.cultofpedagogy.com/esl-offer/ 

 

 

 

http://www.willisscience.com/yahoo_site_admin/assets/docs/Forests.339111823.pdf
http://www.willisscience.com/yahoo_site_admin/assets/docs/Land_Agencies_and_Conservation.339111858.pdf
https://serc.carleton.edu/eslabs/drought/1.html
http://feekesra.mtnhomesd.org/uploads/3/9/0/2/39026251/lab_green_vs_conventional_cleaners.pdf
https://www.elcamino.edu/faculty/tnoyes/online_labs/labs/11A-Lab-Plate_Tectonics.pdf
https://serc.carleton.edu/teachearth/activities/181148.html
https://earthref.org/ERDA/download:2058/
http://chemistryallaboutyou.eun.org/pdfs/Module_6_Water_Experiments_Chemistry_All_About_You.pdf
http://www.metuchenschools.org/mhs/Academics/Ms.%20Kato's%20Classes/Environmental%20Science/Class%20Notes%20and%20Handouts/Chapter%202%20Tools%20of%20Environmental%20Science/Lab%20Green%20vs%20conventional%20cleaners.pdf?1443471433
https://stemedhub.org/resources/760/download/
https://www.ecu.edu/cs-educ/TQP/upload/ISLES-S-Question-Declarative-Aug2014.pdf
http://www.cpalms.org/uploads/docs/standards/eld/SC.pdf
https://steinhardt.nyu.edu/scmsAdmin/uploads/004/739/NYU_PTE_Science_Module_For_ELLS_Oct_8_2009.pdf
http://thesciencepenguin.com/2015/02/supporting-ells-science-classroom-5-things-planning-lesson.html
https://www.flocabulary.com/ell/
https://www.cultofpedagogy.com/esl-offer/
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Differentiation Strategies 

Suggestions on how to differentiate with this objective:  

   • Students with individual learning styles can be assisted through adjustments in assessment standards, one-to-one    
      teacher support, additional testing time, and use of visual and auditory teaching methods  

   • A wide variety of assessments and strategies complement the individual learning experience. 
• https://education.ky.gov/educational/diff/documents/strategiesthatdifferentiateinstruction4.12.pdf 
• http://www.hartfordhustlers.net/caring.pdf 
• https://www.educateiowa.gov/sites/files/ed/documents/0809_pk12_dl_StrategiesForDifferentiatingInstruction.p

df 
• https://daretodifferentiate.wikispaces.com/Choice+Boards 

 

Technology Integration Careers 

 

• PHET Simulation-Plate Tectonics 

• www.nearpod.com 

• https://kahoot.it/ 

• https://www.plickers.com/ 

• Model my Watershed 
 

 

http://www.environmentalcareer.com/  

http://www.ecojobs.com/  

http://www.environmentalcareer.info/  

http://www.epa.gov/careers/ 

Occupational Outlook Handbook from the US Bureau of Labor 

Statistics http://www.bls.gov/ooh/home.htm includes in-depth job 

descriptions, degree requirements, pay and job outlook for a 

number of environmental careers 

 

 

 

https://education.ky.gov/educational/diff/documents/strategiesthatdifferentiateinstruction4.12.pdf
http://www.hartfordhustlers.net/caring.pdf
https://www.educateiowa.gov/sites/files/ed/documents/0809_pk12_dl_StrategiesForDifferentiatingInstruction.pdf
https://www.educateiowa.gov/sites/files/ed/documents/0809_pk12_dl_StrategiesForDifferentiatingInstruction.pdf
https://daretodifferentiate.wikispaces.com/Choice+Boards
https://phet.colorado.edu/en/simulation/plate-tectonics
http://www.nearpod.com/
https://kahoot.it/
https://www.plickers.com/
https://runoff.app.wikiwatershed.org/
http://www.environmentalcareer.com/
http://www.ecojobs.com/
http://www.environmentalcareer.info/
http://www.epa.gov/careers/
http://www.bls.gov/ooh/home.htm
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Unit 4: 

Ecology and Human Impact     

 

Timeframe: 9 weeks 

Learning target and skills 

 

The student will: 

Understanding the Standard 

 

 

Understandings and Knowledge 

 

 

 

i. explain the adaptations of 
organisms to the environment in 
terms of ecological niches and 
natural selection 

ii. understand  the biotic and 
abiotic factors in an ecosystem 
and how energy and matter 
move between these 

iii. understand the movement of 
energy through the living world 
to include food webs, food 
chains, trophic levels 

iv. define factors limiting population 
growth in a given area (carrying 
capacity) 

v. describe interactions between 
individuals (i.e. commensalism, 
mutualism, parasitism, 
predation, and competition) 

vi. explain factors that determine 
growth rates in populations 
(birth, death, and migration 
rates) 

vii. understand population ecology, 
carrying capacity, human 
population dynamics, and 
impacts of population growth 
advantages and disadvantages of 

This standard discuss how  matter 

tends to be cycled within an 

ecosystem, while energy is 

transformed and eventually exits an 

ecosystem and the size and 

persistence of populations depend 

on their interactions with each 

other and on the abiotic factors in 

an ecosystem.  

 

 

 

 

 

 

 

 

 

 

All students should understand the 

following concepts: 

• All things are made up of atoms 
and elements 

• Atoms and elements can interact in 
different ways and can be 
expressed as different types of 
chemical reactions 

• The movement of atoms and 
elements through the biosphere, 
lithosphere, hydrosphere, and 
atmosphere as geochemical 
processes to include the carbon, 
oxygen, nitrogen, and water cycles. 

• Analyze how energy flows through 
trophic levels  

• Evaluate the potential ecological 
impacts of a plant-based or meat-
based diet  

• Analyze and interpret data about 
the impact of removing species 
from an ecosystem or introducing 
non-native species into an 
ecosystem  

• Describe or evaluate communities 
in terms of primary and secondary 
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balancing short term interests 
with long term welfare of society. 

viii. understand the role of genetic 
diversity and population size in 
the conservation of a species 

ix. explain biodiversity and co-
evolution in ecosystems. The 
mechanisms or bioaccumulation 
and bio magnification 

x. describe methods used for 
remediation of land, air, and 
water pollution. 

 

 

 

 

 

 

 

succession as they progress over 
time  

• Evaluate data and assumptions 
regarding different scenarios for 
future human population growth 
and their projected consequences.  

• Examine, evaluate, question, and 
ethically use information from a 
variety of sources and media to 
investigate ecosystem interactions.  

• Discuss the environmental impacts 
of human population growth. 

• Analyze and interpret data from 
experiments on ecosystems where 
matter such as fertilizer has been 
added or withdrawn such as 
through drought  

• Develop, communicate, and justify 
an evidence-based scientific 
explanation showing how 
ecosystems follow the laws of 
conservation of matter and energy  

• Define and distinguish between 
matter and energy, and how they 
are cycled or converted through 
life processes  

• Describe how carbon, nitrogen, 
phosphorus, and water cycles work  

• Use computer simulations to 
analyze how energy flows through 
trophic levels. 

Misconceptions Essential Questions 

• Varying the population size of a species may 
not affect an ecosystem because some 
organisms are not important. 

• Ecosystems are not a functioning whole but 
simply a collection of organisms. 

• Ecosystems change little over time. 

• Species coexist in ecosystems because of their 
compatible needs and behaviors; they need to 
get along. 

• How does a change in abiotic factors influence the 
stability or progression of an ecosystem?  

• What happens when the cycling of matter in 
ecosystems is disrupted?  

• What energy transformations occur in ecosystems?  
• How does the process of burning carbon-rich fossil fuels 

compare to the oxidation of carbon biomolecules in 
cells?  
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• Stronger organisms have more energy. 

• There are more herbivores because they have 
more offspring. 

• A species high on the food web is a predator to 
everything below it. 

• Energy accumulates in an ecosystem so that a 
top predator has all the energy from the 
organisms below it. 

• Carnivores can exist in a plant free world if 
their prey reproduces enough. 

• The food that is eaten and used as a source of 
energy is part of the food chain; food that is 
synthesized into the body of the eater is now 
food for the next level. 
 

• How does a specific change within an ecosystem impact 
the ecosystem as a whole? 

 
 

 

 

 

 

 

 

 

 

CONTENT VOCABULARY Formative 
Assessments 

Summative 
Assessments 

• Atmosphere 
• Abiotic factor 
• Biogeochemical cycles. 

Biosphere 
• Biotic factor 
• Carbon cycle 
• Cellular respiration 
• Feedback loop 
• Flux 
• Geosphere 
• Homeostasis 
• Hydrosphere 
• Lithosphere 
• Negative feedback loop 
• Nitrogen cycle 
• Organism 
• Oxygen cycle 
• Photosynthesis 
• Positive feedback loop  
• Reservoir 
• Succession  
• Primary succession 

Secondary succession  
• Pioneer species 
• Climax community  

 

• Organism  
• Population 
• Community 
• Consumer  
• Decomposer 
• Bioenergetics 
•  Autotroph   
• Carnivore  
• Detritivore  
• Ecology  
• Ecosystem 
• Herbivore 
• Heterotroph  
• Omnivore 
• Producer  
• Limiting factor  
• Biomass  
• Food chain  
• Secondary 

consumer 
• Trophic level 
• Environmentalism 
• Natural resource 
• Renewable resource 
• Nonrenewable 

resource 
• Sustainable 

Numbered Heads Together -Each 

student is assigned a number. 

Members of a group work together 

to agree on an answer. The teacher 

randomly selects one number. 

Student with that number answers 

for the group.  

One Sentence Summary-Students 

are asked to write a summary 

sentence that answers the “who, 

what where, when, why, how” 

questions about the topic. One 

Word Summary Select (or invent) 

one word which best summarizes a 

topic.  

Think-Pair- Share-Students think 

individually, then pair (discuss with 

partner), then share with the class. 

Ticket to Leave Closing activity 

where students respond in writing 

• State assessments 
• interim assessments 
• end of unit 

assessments 
• common 

assessments 
• Examinations  
• Final examination  
• Term papers (drafts 

submitted 
throughout the 
semester would be a 
formative 
assessment) 

• Projects (project 
phases submitted at 
various completion 
points could be 
formatively assessed) 

• Portfolios (could also 
be assessed during its 
development as a 

• formative 
assessment) 

• Performances 
• Student evaluation of 
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or verbally to short assignments. 

Turn to Your Partner- Teacher gives 

direction to students. Students 

formulate individual response, and 

then turn to a partner to share 

their answers. Teacher calls on 

several random pairs to share their 

answers with the class.  

Oral Questioning  

• How is __________ similar 
to/different from 
________________?  

• What are the 
characteristics/parts of 
________________?  

• In what other ways might we 
show show/illustrate 
___________?  

• What is the big idea, key 
concept, moral in 
_________________?  

• How does ________________ 
relate to 
____________________?  

• What ideas/details can you add 
to ___________________?  

• Give an example of 
___________________?  

• What is wrong with 
__________________?  

• What might you infer from 
________________?  

• What conclusions might be 
drawn from ______________?  

•  What question are we trying 
to answer?  

• What problem are we trying to 
solve?  

• What are you assuming about 
_______________? 

• What might happen if 
____________________? 

the course (teaching 
effectiveness) 

• Teacher self-
evaluation 

Performance Assessment 

Ecosystems 

 

file:///C:/Users/heaster/Downloads/Fall_Bio_Performance_Task_Ecosystems.pdf
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• What criteria would you use to 
judge/evaluate 
_______________?  

•  What evidence supports 
________________________? 

• How might we prove/confirm 
____________________?  

• How might this be viewed from 
the perspective of _________?  

• What alternatives should be 
considered _______________?  

• What approach/strategy could 
you use to _______________? 

 
Activities/ Labs/ Literacy Activities: 

Activities 

• Biodiversity, Invasive Species and Plant Biosecurity 
• Alien Invasion 
• Matter and Energy in the Environment 
• The Carbon, Nitrogen and Phosphorus Cycles 
• The Biogeochemical Cycle 
• The Carbon Cycle Game 
• Yucky Water Investigation 
• Explain and illustrate with examples how living systems interact with the biotic and abiotic environment 
• Biodiversity Learning Kit 
• It’s Not Just A Bug-https://learning.blogs.nytimes.com/2007/06/19/its-not-just-a-bug/ 
• Food Web: http://www.cpalms.org/Public/PreviewResourceUpload/Preview/28427  

• Draw a food chain or web. Using the second law of energy, explain why there is such a sharp decrease in usable 
energy as energy flows through a food chain or web. Explain this decrease in usable energy with reference to the 
first law of energy. Using the second law of energy, explain why some may choose to become vegetarians. 

• Create posters on abiotic factors, biotic factors, organizational levels, & habitat/niche 
• Examine the remains of an owl’s diet. Construct a food chain from the remains of an owl’s diet. Using information from the 

entire class data students can create a food web incorporating all the organisms affected by the owl.  
• Distinguish between photosynthesis and cellular respiration. Create a graphic organizer to show differences. 
• Create a graphic organizer comparing the nitrogen, carbon and phosphorus cycles. Include a. definition, b. importance of 

each element, c. how do plants get each element, d. how do animals get each element, e. how humans affect each cycle, f. 
importance of bacteria in each cycle.  

• Create a graphic organizer distinguishing primary and secondary succession.  
• Students will find pictures and landscapes and organism that represent each stage of ecological succession. Arrange 

pictures into ecosystems and label each component of their systems. Provide an explanation for each stage of ecological 
succession and why the pictures were included. http://www.nationalgeographic.org/activity/coral-reef-succession/ 

• Energy and Biomass pyramids: Hands on Activity 
http://www.cfep.uci.edu/cspi/docs/lessons_secondary/energy%20biomass%20pyramids.pdf 

• https://blogs.cornell.edu/cibt/files/2015/05/Bottle-Ecosystem-Lab-Tim-Downs1.pdf 

https://entnemdept.ifas.ufl.edu/hodges/ProtectUs/lp_webfolder/9_12_grade/lesson_plan.pdf
https://4-h.org/wp-content/uploads/2016/02/National-4-H-Curriculum-Exploring-Your-Environment-Alien-Invasion.pdf
https://www.aurumscience.com/environmental/2a_matterenergy/index.html
https://betterlesson.com/lesson/632233/the-carbon-nitrogen-and-phosphorous-cycles
https://www.st.nmfs.noaa.gov/Assets/Nemo/documents/lessons/Lesson_4/Lesson_4-Teacher%27s_Guide.pdf
http://www.cosee.net/best_activities/activity/Carbon_Cycle_Game.pdf
http://www.gordonstate.edu/images/uploads/Lesson_Plan_Laurie_Rogers.pdf
file://///cityhall-fs-01/users/heaster/Desktop/biodiversity.pdf
https://learning.blogs.nytimes.com/2007/06/19/its-not-just-a-bug/
http://www.cpalms.org/Public/PreviewResourceUpload/Preview/28427
http://www.nationalgeographic.org/activity/coral-reef-succession/
http://www.cfep.uci.edu/cspi/docs/lessons_secondary/energy%20biomass%20pyramids.pdf
https://blogs.cornell.edu/cibt/files/2015/05/Bottle-Ecosystem-Lab-Tim-Downs1.pdf
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 - Closed Bottle Ecosystem. Students will create and model a suitable habitat (ecosystem) that will allow one or two 
guppies or goldfish to survive for at least a month or beyond. 

• https://blogs.cornell.edu/cibt/labs-activities/labs/oh-deer-mary-bowman/ 
Students simulate a deer population and its “limiting factors” of water, food, and shelter, which are represented by strips 
of colored paper. “Deer” who are unable to find a match for their limiting factor do not survive the round, and instead 
becoming limiting factors. The data is collected and graphed, so students can see how population dynamics are cyclical and 
dependent on availability of limiting factors. 

• Exploring Biodiversity lesson plans: http://outreach.mcb.harvard.edu/lessonplans_S10.htm  
•  Students will research species that are endangered within their state and/or county and incorporate what they have 

learned into a poster board presentation. 
Activity  1: The World of Threatened and Endangered Species 

OBJECTIVE   

Students will be presented with a scripted slide show which acquaints them with several endangered species in other countries 

and then an emphasis on species in the U.S.  Students will then use this knowledge to play “The World of 

Threatened/Endangered Species” game with their classmates.  Following the completion of this activity, students will: 

• Understand that endangered species is a global issue. 

• Learn the difference between the terms threatened, endangered, and extinct. 

• Learn about and explain the ESA and overall goals of this legislation. 

• Learn facts about select endangered species from around the world, with focus on those found in the United States, and 

be able to discuss. 

BACKGROUND 

    In 2004, the International Union for the Conservation of Nature (IUCN) estimated that extinction rates increased by 100-1,000 

times since humans first appeared. Renowned Harvard biologist E.O. Wilson now estimates that the rate will reach 10,000 times 

higher than background extinction by 2030. Scientists call this the “sixth great wave” of extinction—the greatest die-off of 

species since the dinosaurs. Recent, likely species extinctions in the wild are: the Yangtze River dolphin, Hawaiian crow, Western 

black rhino, Scimitar-horned oryx and Spix’s macaw.  

MATERIALS: 

Slide show of threatened, endangered, and extinct species (Available as PowerPoint and PDF). 

“The World of Threatened/Endangered Species” Presentation Script  

“The World of Threatened/Endangered Species” Question Cards (Teachers will print and cut out the cards.) 

PROCEDURE 

1. Present the prepared slide show to students, using the prepared script to describe each slide. 

2. Explain the game rules: 

a. Two students will start by standing side-by side. 

b. The teacher will ask one of the questions from the question cards. 

https://blogs.cornell.edu/cibt/labs-activities/labs/oh-deer-mary-bowman/
http://outreach.mcb.harvard.edu/lessonplans_S10.htm
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c. The first student to give the correct answer collects the card from the teacher and rotates to the next student 

d. The next student stands and the two students compete to answer the next question 

3. Begin the game. 

4. Continue until all cards have been distributed to the students. 

5. The student who collects the most question cards is the winner of the game. 

6. Collect all cards from students. 

EXTENSION    

Divide students into groups.  Each group should choose five-six endangered species not presented previously.  Students 
should research and create their own scripted slide show.  Have each group present their slides to the rest of the class. 

 

REVIEW QUESTIONS/ASSESSMENT 

What is one major reason that we study endangered species? 

How are endangered/threatened species determined?  

   The following questions can be used as guidelines to develop assessment tools (quiz, essay, etc.) appropriate for your students. 

1. What did you learn about the status of species worldwide? 

2. What is the Endangered Species Act and why is it necessary? 

3. What is the difference in the terminology of threatened, endangered, and extinct?  Give examples of species from each 

category. 

4. What are the consequences of species loss? 

Endangered Species Lesson Plans 

Air pollution 

Biomes 

Case Studies: Environmental Science-Case Studies Library  

Labs 

• Lab: Matter Cycles- Water, Carbon, Nitrogen & Phosphorus 
• Building An Energy Pyramid 
• Energy Flow Lab 
• Root Beer Activity 
• Building An Energy Pyramid 

 

Quick labs 

• Getting to Know carbon dioxide. 

• Analyzing photosynthesis.  

• Every breath you take 
 

file://///cityhall-fs-01/users/heaster/Desktop/ES-Day-Lesson-Plan.pdf
https://www.aurumscience.com/environmental/9_air/index.html
https://www.aurumscience.com/environmental/4_ecosystems/index.html
http://www.mhhe.com/Enviro-Sci/CaseStudyLibrary/
http://verderbz.com/files/Matter%20Cycle%20Lab.pdf
http://www.wlps.org/view/2034.pdf
https://nabt.org/files/galleries/Anna_Scott.pdf
file://///cityhall-fs-01/users/heaster/Desktop/Root_Beer_Activity%20(2).pdf
https://www.mtsu.edu/glade-center/teaching/19_Energy%20Pyramid.pdf
https://www.esrl.noaa.gov/gmd/outreach/info_activities/pdfs/Teacher_LA_getting_to_know_co2.pdf
http://www.lamission.edu/lifesciences/bio3labs/Bio3%20Lab07-Fa12-Photosynthesis.pdf
file://///cityhall-fs-01/users/heaster/Desktop/Every_breath_you_take.pdf
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Higher Order Thinking 

• https://stemedhub.org/resources/760/download/ 

• https://www.ecu.edu/cs-educ/TQP/upload/ISLES-S-Question-Declarative-Aug2014.pdf 

Literacy Connection 

Literacy Activities: 

Case Studies: 

• The Case for Plant Based Diets 
• Environmental Impact  Of Meat Consumption 

 Suggested Readings: 

• Wolves of the Beyond, Kathryn Lasky- Abandoned to die beside an icy river, the pup Faolan survives his ride on an ice 
flow, is adopted by a caring grizzly bear, and has to find his own way to the world of wolves. 

• Lost Wild America: The Story of Our Extinct and Vanishing Wildlife, Robert M. McClung- Traces the history of wildlife 
conservation and environmental politics in America to 1992, and describes various extinct or endangered species. 

• The Race to Save the Lord God Bird, Phillip M Hoose- The tragedy of extinction is explained through the dramatic story 
of a legendary bird, the Ivory-billed Woodpecker, and of those who tried to possess it, paint it, shoot it, sell it, and, in a 
last-ditch effort, save it. 

• Last Chance to See, Douglas Adams (Author), Mark Carwardine (Author)- Last Chance to See offers a uniquely hilarious 
but thought-provoking insight into the disappearing world around us. 

 

Journal Writing: Describe how human activity has affected the biogeochemical cycles and propose possible solutions to those 

changes which have had negative impacts. 

Have students summarize and present an article or paper on a specific topic or issue. 

Write an essay about their favorite animal. Students will include information about its niche & habitat. (Where it lives, what it 

eats, how it reproduces, and information on its other traits). Explain how the animal may have adapted to its current 

environment. 

 ELL Strategies and WIDA Descriptors  

 

• Performance Definitions and Descriptors for Science 

• https://steinhardt.nyu.edu/scmsAdmin/uploads/004/739/NYU_PTE_Science_Module_For_ELLS_Oct_8_2009.pdf 

• http://thesciencepenguin.com/2015/02/supporting-ells-science-classroom-5-things-planning-lesson.html 

• https://www.flocabulary.com/ell/ 

• https://www.cultofpedagogy.com/esl-offer/ 

• http://www.ellteacherpros.com/science/ 

https://stemedhub.org/resources/760/download/
https://www.ecu.edu/cs-educ/TQP/upload/ISLES-S-Question-Declarative-Aug2014.pdf
https://www.sustain.ucla.edu/our-initiatives/food-systems/the-case-for-plant-based/
http://cases.open.ubc.ca/environmental-impact-of-meat-consumption/
http://www.amazon.com/Robert-M.-McClung/e/B001HMKHGM/ref=ntt_athr_dp_pel_1
http://www.amazon.com/Phillip-M-Hoose/e/B001H6ER3W/ref=ntt_athr_dp_pel_1
http://www.amazon.com/Douglas-Adams/e/B000AQ2A84/ref=ntt_athr_dp_pel_1
http://www.amazon.com/Mark-Carwardine/e/B000AQ3YOI/ref=ntt_athr_dp_pel_2
http://www.cpalms.org/uploads/docs/standards/eld/SC.pdf
https://steinhardt.nyu.edu/scmsAdmin/uploads/004/739/NYU_PTE_Science_Module_For_ELLS_Oct_8_2009.pdf
http://thesciencepenguin.com/2015/02/supporting-ells-science-classroom-5-things-planning-lesson.html
https://www.flocabulary.com/ell/
https://www.cultofpedagogy.com/esl-offer/
http://www.ellteacherpros.com/science/
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Differentiation Strategies 

Suggestions on how to differentiate with this objective:  

   • Students with individual learning styles can be assisted through adjustments in assessment standards, one-to-one    

      teacher support, additional testing time, and use of visual and auditory teaching methods  

   • A wide variety of assessments and strategies complement the individual learning experience. 

• https://education.ky.gov/educational/diff/documents/strategiesthatdifferentiateinstruction4.12.pdf 

• http://www.hartfordhustlers.net/caring.pdf 

• https://www.educateiowa.gov/sites/files/ed/documents/0809_pk12_dl_StrategiesForDifferentiatingInstruction.pdf 

• https://daretodifferentiate.wikispaces.com/Choice+Boards 

Technology Integration Careers 

• https://kahoot.it/ 

• https://www.plickers.com/ 

• Ecosystem Webquest 

• Web quest-World Biomes 
 

http://www.environmentalcareer.com/  

http://www.ecojobs.com/  

http://www.environmentalcareer.info/  

http://www.epa.gov/careers/ 

Occupational Outlook Handbook from the US Bureau of Labor 

Statistics http://www.bls.gov/ooh/home.htm 

includes in-depth job descriptions, degree requirements, pay and job 

outlook for a number of environmental careers 

 

 

 

 

 

 

 

 

 

https://education.ky.gov/educational/diff/documents/strategiesthatdifferentiateinstruction4.12.pdf
http://www.hartfordhustlers.net/caring.pdf
https://www.educateiowa.gov/sites/files/ed/documents/0809_pk12_dl_StrategiesForDifferentiatingInstruction.pdf
https://daretodifferentiate.wikispaces.com/Choice+Boards
https://kahoot.it/
https://www.plickers.com/
https://schoolwires.henry.k12.ga.us/cms/lib/GA01000549/Centricity/Domain/9398/2017ecosystem%20webquest.pdf
file://///cityhall-fs-01/users/heaster/Desktop/Biomes%20Webquest%20Other%20MAP.pdf
http://www.environmentalcareer.com/
http://www.ecojobs.com/
http://www.environmentalcareer.info/
http://www.epa.gov/careers/
http://www.bls.gov/ooh/home.htm
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Unit:5 

Energy  

 

 

Timeframe 3 Weeks 

 

Learning target and skills 
 
The student will: 

Understanding the 

Standard 

 

Understandings and 

Knowledge 

 

i. understand certain resources are 
nonrenewable because they are 
replenished at timescales of 
thousands to millions of years; 

ii. changes to the availability of 
nonrenewable resources might 
affect society; 

iii. discuss the growth and feasibility 
of renewable resources, including 
solar, wind, and geothermal 
energy; and 

iv. the benefits and drawbacks of 
nuclear power. 

v. discuss future availability of 
nonrenewable resources 
considering the trend of human 
consumption of energy; 

vi. the effects of natural and 
human-caused activities that 
either contribute to or 
challenge an ecologically 
sustainable environment; 

vii. individuals can alter their own 
behavior to reduce their 
environmental impact; and  

viii. changes in the availability of 
energy will affect society and 
human activities, such as 

The focus of this standard will help 

students understand and describe 

availability, allocation and conservation 

of energy and other resources.   

Students will differentiate between 

renewable and nonrenewable resources 

including how different resources are 

produced, rates of use, renewal rates, 

and limitations of sources. Students will 

describe how technology is increasing 

the efficiency of utilization and 

accessibility of resources. Students will 

describe how energy and other resource 

utilization impact the environment and 

recognize that individuals as well as 

larger entities (businesses, governments, 

etc.) have impact on energy efficiency as 

well as describe the relationship of 

energy consumption. Students will 

describe the commonly used fuels (e.g. 

fossil fuels, nuclear fuels, etc.) and some 

alternative fuels (e.g. wind, solar, 

ethanol, etc.) including the required 

technology, availability, pollution 

problems and implementation problems. 

Recognize the origin of fossil fuels and 

the problems associated with our 

dependence on this energy source.  

• Chemical processes involve 
energy 

 

• The law of conservation of 
energy and matter 

 

• Certain resources are 
nonrenewable because they 
are replenished at 
timescales of thousands to 
millions of years 
 

• Environmental benefits and 
drawbacks of fossil fuels 

 

• Advantages and 
disadvantages of renewable 
resources, including solar, 
hydrogen fuel cells, biomass, 
wind, and geothermal 
energy 

 

• The benefits and drawbacks 
of nuclear power 

 

• The benefits and drawbacks 
of hydroelectric power 
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transportation, agricultural 
systems, and manufacturing. 
 

 
 
 
 
 
 

• Future availability of 
nonrenewable resources 
considering the trend of 
human consumption of 
energy 

 

• Changes in the availability of 
energy will affect society 
and human activities, such 
as transportation, 
agricultural systems, and 
manufacturing. 

Misconceptions Essential Questions 

 

• Energy is found only in living things. 

•  

• Renewable energy is too expensive 

• Energy is truly lost in many energy transformations. 

• There is no relationship between matter and energy. 

• If energy is conserved, why are we running out of it? 

• Energy can be changed completely from one form to 

another (no energy losses). 

• Things “use up” energy. 

• Energy is confined to some particular origin, such as 

what we get from food or what the electric company 

sells. 

• An object at rest has no energy. 

• The only type of potential energy is gravitational. 

• Gravitational potential energy depends only on the 

height of an object. 

• Doubling the speed of a moving object doubles the 

kinetic energy. 

• Energy is a “thing.”  This is a fuzzy notion, probably 

because of the way we talk about newton-meters or 

joules.  It is difficult to imagine an “amount” of an 

abstraction. 

 

• What are costs and benefits of humanity’s demand 
for- and consumption of- energy from a variety of 
sources? 

• What forms of energy are available?  

• What are the benefits and drawbacks of current 
energy sources?  

• How can we provide the energy we need while 
maintaining ecological balance? 

• What are sources of renewable resources?  

• What are the advantages of renewable resources?  

• In what ways are renewable resources used?  

• What types of renewable and non-renewable 
resources are available in VA?  

• How has the uneven distribution of fossil fuels 
affected the U.S. economy?  

• What are the forms of nonrenewable resources 
currently in use?  

• What are some problems associated with using 
nonrenewable resources?  

• In what way are nonrenewable resources used? 
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• The terms “energy” and “force” are interchangeable. 

CONTENT VOCABULARY Formative 
Assessments 

Summative 
Assessments 

• contour strip mining  

• high-grade ore  

• low-grade ore  

• mineral  

• mineral resource  

• mountaintop removal  

• open-pit mining  

• ore  

• overburden  

• reserves  

• smelting  

• strip mining  

• subsurface mining  

• surface mining 

• Wind turbine  

 

• Geothermal  

• Ground source  

• heat pump  

• Hydropower  

• Methane hydrate  

• Natural gas  

• Ocean thermal  

• Oil sands  

• Oil shale  

• Passive solar- heating 
Petrochemical 

• Petroleum  

• Photovoltaic  

• Tidal energy   

• Wind farm  

 

  
 

• State assessments 
• interim 

assessments 
• end of unit 

assessments 
• common 

assessments 
• Examinations  

• Final examination  
• Term papers (drafts 

submitted 
throughout the 
semester would be 
a formative 
assessment) 

• Projects (project 
phases submitted 
at various 
completion points 
could be 
formatively 
assessed) 

• Portfolios (could 
also be assessed 
during its 
development as a 

• formative 
assessment) 

• Performances 
• Student evaluation 

of the course 
(teaching 
effectiveness) 

• Teacher self-
evaluation 
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Activities/ Labs/ Literacy Activities: 

 
To start out, let Bill Nye introduce basic energy concepts to the classroom Bill Nye: The Science Guy – Energy (Full Episode) 

• Activities for Engaging High School Students in Energy Studies 
• Renewables Are Ready 
• Home Energy Audit 
• Renewable Energy Projects 

Renewable Energy Slideshow 
• Renewable Energy Lecture Outline 
• Nuclear Energy Lecture Outline 
• Nuclear Energy Slideshow 
• Fossil Fuels Lecture Outline 
• Fossil Fuels Slideshow 
• Fracking Webquest 
• Half Life Lab 
• Alternative Energy Project 
• Energy Practice Problems 
• Cars Energy Math Problems 
• High School Solar lab resources  

• BTU Math Problems 
• Switch - Video Worksheet 
• Radioactive Wolves Activity 
• Nuclear Energy Study Guide 
• Renewable Energy Study Guide 
• Fossil Fuels Study Guide 
• Unit 9 Study Guide Q's 
• Discovery Education Video: Preserving the Legacy: Waste: Part 01  
• Discovery Education Video: Preserving the Legacy: Waste: Part 02 
• Create a consumer awareness guide of the conditions people create with excessive energy consumption or 

excessive waste generation. 
• You can order FREE coal samples for classroom use at  www.teachCoal.org 

 
Energy Unit Videos 

• What is Nuclear Energy? 
• Algae Biofuels - 1st video 
• Algae Biofuels - 2nd video 
• Top 10 Energy sources of the future 
• Tidal power - form of hydropower 
• Benefits and disadvantages of ethanol 
• USA - 2nd busiest port powered by wind and water 

https://www.youtube.com/watch?v=8qmSzMwTkpk
https://parc.wustl.edu/files/parc/imce/student_engagement_in_energy.pdf
ttps://www.ucsusa.org/sites/default/files/legacy/assets/documents/clean_energy/renewablesready_fullreport.pdf
https://enviroliteracy.org/teaching-resources/ap-environmental-science-course-material/home-energy-audit-teacher-2/
https://www2.ivcc.edu/mimic/nsf/Resources%20for%20Teachers/Renewable%20Energy%20Projects%20-%20Handbook.pdf
http://www.ws.k12.ny.us/Downloads/Renewable%20Energy%20NEW%2020182.pptx
http://www.ws.k12.ny.us/Downloads/Renewable%20Energy%20NEW%2020182.pptx
http://www.ws.k12.ny.us/Downloads/Renewable%20Energy%20Notes%20Outline%20NEW%202018.docx
http://www.ws.k12.ny.us/Downloads/Nuclear%20Energy%20Notes%20Outline%20NEW%202018.docx
http://www.ws.k12.ny.us/Downloads/Nuclear%20Energy%20Slideshow%20NEW%202018.pptx
http://www.ws.k12.ny.us/Downloads/Fossil%20Fuels%20Notes%20Outline%20NEW%202018.docx
http://www.ws.k12.ny.us/Downloads/Nonrenewable%20Energy%20-%20Fossil%20Fuels%20SLideshow%20NEW%202018.pptx
http://www.ws.k12.ny.us/Downloads/Hydraulic%20Fracturing%20Webquest.docx
http://www.ws.k12.ny.us/Downloads/Nuclear%20Waste%20Half-Life%20Lab.docx
http://www.ws.k12.ny.us/Downloads/alternative_energy_project_.doc
http://www.ws.k12.ny.us/Downloads/energy_practice_problems_for_apes.pdf
http://www.ws.k12.ny.us/Downloads/car_energy_calculation_problems.pdf
http://www.fsec.ucf.edu/en/education/k-12/curricula/use/index.htm
http://www.ws.k12.ny.us/Downloads/BTU_Problem_Set.pdf
http://www.ws.k12.ny.us/Downloads/Switch.docx
http://www.ws.k12.ny.us/Downloads/Radioactive%20Wolves.docx
http://www.ws.k12.ny.us/Downloads/Nuclear%20Energy%20Study%20Guide.docx
http://www.ws.k12.ny.us/Downloads/Renewable%20Energy%20Study%20Guide.docx
http://www.ws.k12.ny.us/Downloads/Fossil%20Fuels%20Study%20Guide.docx
http://www.ws.k12.ny.us/Downloads/UNIT%209_Chapters%2014%2015%20and%2016.docx
http://www.teachcoal.org/
https://www.youtube.com/watch?v=Ta3z3pGK0vU&feature=youtu.be
https://www.youtube.com/watch?v=d5laQZbJ2mg
https://www.youtube.com/watch?v=ExOXF1x3N1g&t=2s
https://www.youtube.com/watch?v=uStFvcz9Or4
https://www.youtube.com/watch?v=VkTRcTyDSyk
https://www.youtube.com/watch?v=XpGlMCoQV3o
https://www.pbs.org/newshour/show/how-the-second-busiest-u-s-fishing-port-is-powered-by-wind-and-water
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• Household Energy Calculator - http://www.10percentchallenge.org/ 
• Estimating Appliance and Home Energy Usage - http://energy.gov/energysaver/articles/estimating-

appliance-and-home-electronic-energy-use 
• Nuclear Energy 
• Nuclear Energy Current Event Articles 
• Fossil Fuels:  Oil, Coal, Tar Sands, Natural Gas 
• Natural Gas Dethrones King Coal 
• Keystone Pipeline leaks 210,000 gallons of oil 
• New Studies Confirm A Surge in Coal Miners' Disease 
• Biofuels 
• Put Down Oil Drill, Pick Up The Test Tube: Making Fuel From Yeast 
• Hydroelectricity 
• Three Gorges Dam Article 
• Wind Energy 
• North Atlantic wind farms could power the whole world 
• Article Questions 
• Fishermen Fear Damage from Wind Farm 
• Innovation/invention/energy conservation/alternative Energy 
• Tesla Unveils New Roadster and Electric Semi 
• Three Surprising Resource Implications From the Rise of Electric Vehicles 
• Conserve Energy  

Case Studies: Environmental Science-Case Studies Library  

• Fracking Info and Questions                               

•  Keystone Pipeline Info and Questions 

• Oil Exploration Reading and Qstns                    

•  Energy Math Intro Activity 

• Energy Math Collaborative Instructions              

• Energy Math Probs I 

• Energy Math Probs II                                            

• Yucca Mountain Article and Higher Level Qstns 

• Back to Chernobyl Video Guide                          

•  Renewable Energy Presentations 

• Fuel Cell Information Guide                               

• Energy Review Guide 

• Energy Vocabulary                                               

•  Sell Me That Car! Activity 

• Shark Tank Energy Project 

• Eyes of Nye: Nuclear Energy Video Guide 

 
Survey 

• Survey family members and generate a list of items that they feel are not required to live a healthy and 
fulfilling lifestyle. Think about whether or not having these items impact on demands for resources and 
energy. 

• Discuss the US‟s energy plan and its prospects for the future. 
• Research the prospects for oil production in the future. What do you envision the future will look like when oil 

runs out? 
• What role will economics play in Virginia’s energy development? 
• Research new technologies that produce energy with minimal impact on the environment. What limits the 

development and production of these technologies? 

http://www.10percentchallenge.org/
http://energy.gov/energysaver/articles/estimating-appliance-and-home-electronic-energy-use
http://energy.gov/energysaver/articles/estimating-appliance-and-home-electronic-energy-use
https://docs.google.com/document/d/1cRTZMeiP6ZQIXge0Ojntz-p9axE6uaJrelrGgijcloM/edit?usp=sharing
http://www.npr.org/2013/03/01/173258342/natural-gas-dethrones-king-coal-as-power-companies-look-to-future?sc=17&f=1001
http://www.cnn.com/2017/11/16/us/keystone-pipeline-leak/index.html
https://www.npr.org/2018/05/22/613400710/new-studies-confirm-a-surge-in-coal-miners-disease
http://www.npr.org/2013/06/28/188431312/put-down-oil-drill-pick-up-the-test-tube-making-fuel-from-yeast?sc=17&f=1001
https://www.scientificamerican.com/article/chinas-three-gorges-dam-disaster/
http://www.anthropocenemagazine.org/2017/10/wind-farms-in-the-north-atlantic-could-power-the-whole-world/
https://docs.google.com/forms/d/e/1FAIpQLSdGHiYORRzedycRenOf0TWQTb35tseBUrWqxbsx9s6r0Q968Q/viewform?usp=sf_link
https://www.npr.org/sections/thesalt/2017/12/04/567017528/fishermen-fear-damage-from-wind-farms-along-the-eastern-seaboard
https://www.bloomberg.com/news/articles/2017-11-17/tesla-unveils-electric-semi-truck-with-semi-autonomous-features?utm_campaign=news&utm_medium=bd&utm_source=applenews
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/three-surprising-resource-implications-from-the-rise-of-electric-vehicles
https://www.conserve-energy-future.com/
http://www.mhhe.com/Enviro-Sci/CaseStudyLibrary/
http://www.willisscience.com/yahoo_site_admin/assets/docs/Fracking_Activity_Worksheet.205142226.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/The_Keystone_Pipeline_System_.205142240.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Oil_Exploration_Reading_and_Questions.205142255.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Can_You_Solve_This_Energy_Problem.205142337.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Coll_Directions_for_Math_Probs.205142416.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Energy_probs.205142434.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Energy_Problems_and_Information.205142446.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Yucca_Mountain_Article_Current_Event.205142507.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Chernobyl_Back_To_Video_Doc.205142522.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Renewable_Energy_Presentations.205142537.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Fuel_Cell_Information.205142550.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Energy_Study_Guide.205142609.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Unit_8_Energy_Vocabulary.194122825.docx
http://www.willisscience.com/yahoo_site_admin/assets/docs/Sell_Me_A_Car_Alternative_Fuel_Car.194122741.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Energy_Source_Shark_Tank_.194122803.doc
http://www.willisscience.com/yahoo_site_admin/assets/docs/Eyes_of_Nye_-Nuclear_Energy.127111427.docx
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• How would they affect the communities where the energy would be produced? 
• Calculate the amount of energy that is used by the major appliances in your home. How much do these 

appliances cost to operate every month? Can their use be reduced, and if so how much money could be 
saved? 

Activity One: Assessing Prior Knowledge, Questions, and Related Experiences (20 minutes) Distribute index cards to the 
students. On the first card, participants should indicate something they know about energy production. On the second, they 
should write one question they have about energy production. And on the third card, they describe a direct experience that 
they have had that relates to energy use. For example an individual might write: Gasoline is burned in cars to produce energy 
for them to run. How does solar energy work? Last summer, when it was really hot, we didn’t have any electricity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Activity Two: Current Events & Editorial Cartoons Participants will share an article that they have found that relates to the 
week’s topic. All members of the group will share their headlines for the articles. The leader should ask a few people to 
summarize their articles and ask for comments from others with related articles. As the group discusses the articles, a 
participant should record key concepts and make a list. (Participants may choose to bring in a cartoon or an editorial related to 
the week’s topic instead of an article.)  

Activity Three: Home Energy Quiz Each participant should complete the following quiz. After participants have calculated their 
energy score, the facilitator should combine the results for each question and find the mean number of points for each 
question. In a large group, discuss where the greatest amounts of energy are used. Then break into smaller groups and ask 
participants to discuss ways to make their homes more energy efficient. After approximately 10 minutes, have each group share 
their ideas 
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Renewable Energy Project 
In this project students will investigate and present information on one form of renewable energy. The teacher 
should divide students into groups of four and assign (or let them choose) a form of renewable energy. The types of 
renewable energies to choose from are: solar, geothermal, wind, hydroelectric, hydrogen, biofuels, and methane. If 
you allow students to choose, be sure there is at least one group for each energy source so students will learn about 
all seven energy sources. 
 
Student Handout 
You may work with a team of up to four people to complete this task. Each person on the team will take on one 
of the following expert roles and have the responsibilities that go along with that role: 
 
The Research 
SCIENTIST: You are concerned with understanding and explaining how this energy source works. Here are some 
questions you will want to consider for your presentation. 

1. What is the source of power or raw materials for this energy source? 
2. How does the system harness and transfer energy? 
3. What are the by-products from this energy source? 
4. Is it possible to use this energy source in our area of the country? 

 
ENVIRONMENTALIST: You are concerned with the effects of this technology on nature. You want to explain how 
this new project could impact the natural surroundings. You would ideally want to see technology that will not 
produce greenhouse gases and that will not consume natural resources in such a way that would adversely affect 
future generations of both humans and other species. Here are some questions you will want to consider for your 
presentation. 
1. Are there any harmful wastes produced by this technology? 
2. Will natural habitats be adversely affected by this technology? 
3. Are there any concerns to public health and safety? 
4. How will using these energy resources contribute to global warming? 

ECONOMIST: You are concerned about how much the technologies will cost. You want an energy source that is both efficient 
and cost effective, something that will give a return on the initial investment to put the technology in place. 
1. How does the cost of this energy source compare to the current cost of fossil fuels in this area? 
2. How much money will it cost to start to use this technology? 
3. How much money will be saved by using this technology over the long term? 
4. Does this technology create any extra employment opportunities? 

HISTORIAN/SOCIOLOGIST: You are concerned with how this energy source has been used around the world. 

Humans have always used energy to improve their quality of life. Many different types of energy have been used in different 
regions and at different times in history. Here are some questions you will have to answer in your presentation. 

Activity: Online Energy Interactive Lab: Part 1 FACILITATOR: Participants will need access to the Internet and should be directed 
to http//:www.learner.org/channel/courses/envsci/interactives/energy 

Overview  

In the world today, with populations and economies booming, the demand for energy is rising. A portfolio of different energy 
sources is used to meet this demand. In this lab, the challenge is to try to meet the world’s projected energy demand by 
choosing from the available energy sources, while keeping atmospheric CO2 under control and also avoiding the particular limits 
and pitfalls associated with each energy source. Simulation 1 Before the industrial revolution, the world’s atmospheric CO2 
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levels were below 280 parts per million (ppm). Levels have now risen to ~380 ppm. In order to limit the worst effects of climate 

change, many scientists believe we must keep peak atmospheric CO2 to no more than double the pre-industrial concentration, 
or about 550 ppm. The goal of this lesson is to try to keep total atmospheric CO2 under 550 ppm limit while staying within the 
tolerances defined for each specific fuel source. If you approach a limit on a particular fuel, you will be given a warning. The 
slider bar will change color and indicate that you cannot use more of that particular fuel. If you hit a hard limit, depleting the 
entire world’s reserves of that fuel or power source, you will not be allowed to increase the use of that power source. You 
should use the following chart to graph the changes in energy per year and the atmospheric carbon dioxide while also recording 
the changes you made. 

Were you able to keep atmospheric CO2 under 550 ppm from the year 2000 to 2100?  

 

 

 

Online Energy Interactive Lab: Simulation 2 If people start conserving energy and if our technology becomes more energy 
efficient, less CO2 will be emitted. In this simulation you can introduce improvements in energy efficiency by using the 
“advanced options” tab. When you click on this tab, you can decrease energy demand, increase energy efficiency, and increase 
carbon capture and storage. The goal again is to keep atmospheric CO2 under 550 ppm or even lower by the end of the century. 
Graph the changes in energy per year and the atmospheric carbon dioxide while also recording the changes you make in the 
following chart. 

 

 

Year Changes 
Made 

% Oil % Coal  % Gas % Biofuel % Nuclear %Hydro % Solar % Wind 

2000          

2010          

2020          

2030          

2040          

2050          

Year Changes 
Made 

% Oil % Coal  % Gas % Biofuel % Nuclear %Hydro % Solar % Wind 

2000          

2010          

2020          

2030          

2040          

2050          

2060          

2070          

2080          

2090          

2100          
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Were you able to keep atmospheric carbon below 550 ppm. If so, what made the difference this time? Conclusion The problem 
of meeting the world’s energy needs while limiting dangerous atmospheric CO2 concentrations is neither easily solved nor 
insurmountable. As you’ve seen in this lab, no energy source is a magic bullet. Energy efficiency will be key as well, because 
energy that isn’t expended is the cleanest energy of all. There may also be technologies on the horizon that will help with some 
of our fuel sources. 

 

 

 

 

 

Part 2 What are the advantages and disadvantages of our energy sources? In this activity, participants will use the information 
from previous assignment to fill out the following table 

Energy Source Renewable CO2 Emissions Disadvantages Advantages 
Coal  

 
   

Oil  
 

   

Natural Gas  
 

   

Nuclear Power  
 

   

Biofuel  
 

   

Hydropower  
 

   

Geothermal  
 

   

Wind Energy  
 

   

Solar Energy  
 

   

Hydrogen  
 

   

 

1. What energy sources are being used currently where you live?  

2. What energy sources will be best for your future? 

 3. How do we get there from here? 

Lab: 
Environmental Science Labs 

Renew-A-Bean 

Renewable Energy Living Lab: The Bright Idea 

https://serc.carleton.edu/k12/ap_ib_honors_envsci.html?q1=sercvocabs__43%3A118
https://www.epcc.edu/InstructionalPrograms/geologicalsciences/Geology%201102%20Lab/1102%20Lab%20Renewable%20and%20Non-renewable%20Resources.pdf
https://www.teachengineering.org/activities/view/csm_brightidea_activity1
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Renewable Energy Living Lab: Exploring Regional Resources 

Great Energy Debate 
 

Literacy Connection 

Journal Writing: Reflect on how personal energy consumption or waste production affects your local, state, and global circles.  

Have students summarize and present an article or paper on a specific topic or issue. 
See the journal  writing prompts. 

ELL Strategies and WIDA Descriptors  
 

• Performance Definitions and Descriptors for Science 

• https://steinhardt.nyu.edu/scmsAdmin/uploads/004/739/NYU_PTE_Science_Module_For_ELLS_Oct_8_2009.pdf 

• http://thesciencepenguin.com/2015/02/supporting-ells-science-classroom-5-things-planning-lesson.html 

• https://www.flocabulary.com/ell/ 

• https://www.cultofpedagogy.com/esl-offer/ 

 
 

Differentiation Strategies 
Suggestions on how to differentiate with this objective:  

   • Students with individual learning styles can be assisted through adjustments in assessment standards, one-to-one    

      teacher support, additional testing time, and use of visual and auditory teaching methods  

   • A wide variety of assessments and strategies complement the individual learning experience. 

• https://education.ky.gov/educational/diff/documents/strategiesthatdifferentiateinstruction4.12.pdf 

• http://www.hartfordhustlers.net/caring.pdf 

• https://www.educateiowa.gov/sites/files/ed/documents/0809_pk12_dl_StrategiesForDifferentiatingInstruction.pdf 

• https://daretodifferentiate.wikispaces.com/Choice+Boards 

Technology Integration Careers 

• www.plickers.com 
• www.kahootit.com 
• www.quizalize.com 

 

 

• http://www.environmentalcareer.com/  

• http://www.ecojobs.com/  

• http://www.environmentalcareer.info/  

• http://www.epa.gov/careers/ 
• Occupational Outlook Handbook from the US 

Bureau of Labor Statistics 
http://www.bls.gov/ooh/home.htm 

• includes in-depth job descriptions, degree 
requirements, pay and job outlook for a number of 
environmental careers. 

https://www.teachengineering.org/activities/view/csm_regionallocal_activity1
http://www.need.org/Files/curriculum/guides/GreatEnergyDebate.pdf
http://www.cpalms.org/uploads/docs/standards/eld/SC.pdf
https://steinhardt.nyu.edu/scmsAdmin/uploads/004/739/NYU_PTE_Science_Module_For_ELLS_Oct_8_2009.pdf
http://thesciencepenguin.com/2015/02/supporting-ells-science-classroom-5-things-planning-lesson.html
https://www.flocabulary.com/ell/
https://www.cultofpedagogy.com/esl-offer/
https://education.ky.gov/educational/diff/documents/strategiesthatdifferentiateinstruction4.12.pdf
http://www.hartfordhustlers.net/caring.pdf
https://www.educateiowa.gov/sites/files/ed/documents/0809_pk12_dl_StrategiesForDifferentiatingInstruction.pdf
https://daretodifferentiate.wikispaces.com/Choice+Boards
http://www.plickers.com/
http://www.kahootit.com/
http://www.quizalize.com/
http://www.environmentalcareer.com/
http://www.ecojobs.com/
http://www.environmentalcareer.info/
http://www.epa.gov/careers/
http://www.bls.gov/ooh/home.htm
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Unit:6 

Climate Change and Human Impact 

 

                                                                               Timeframe 6  Weeks 

Learning target and skills 

 

The student will: 

Understanding the 

Standard 

 

Understandings and 

Knowledge 

 

i. scientific evidence for average 
global temperature increase, 
increase in greenhouse gases, 
decrease in artic and land ice, 
increase in ocean temperature, 
ocean acidification, and increase 
in extreme events 

ii. actual and potential effects of 
habitat destruction, erosion, and 
depletion of soil fertility 
associated with human activities. 

iii. discuss consumer choices in 
Virginia impacts jobs, resources, 
pollution, and waste here and 
around the world; 

iv. understand political, legal, social, 

and economic decisions may 

affect global and local ecosystems; 

v. explain the impact of media on 

public opinion and public policy; 

vi. individuals and interest groups 

influence public policy;  

vii. cost-benefit analysis and trade-

offs in conservation policy; and 

compare methods used to protect 

the environment by local, state, 

national, and international 

governments and organization. 

Students will understand the complex 

and significant interdependencies 

between humans and the rest of Earth’s 

systems through the impacts of natural 

hazards, our dependencies on natural 

resources, and the significant 

environmental impacts of human 

activities. Students are expected to 

demonstrate proficiency in developing 

and using analyzing and interpreting 

data. They will use mathematical 

thinking and the analysis of geoscience 

data to examine and construct solutions 

to the many challenges facing long-term 

human sustainability on Earth. 

 

 

 

 

 

 

• define and identify the 
components of the geosphere, 
hydrosphere, cryosphere, 
atmosphere, and biosphere 
and the interactions among 
them. 

• analyze the impact of 
temperature inversions on 
global warming, ice cap and 
glacial melting, and changes in 
ocean currents and surface 
temperatures. 

• identify causes of air, soil, and 
water pollution, including point 
and nonpoint sources. 

• investigate the types of air, soil, 
and water pollution such as 
chlorofluorocarbons, carbon 
dioxide, pH, pesticide runoff, 
thermal variations, metallic 
ions, heavy metals, and nuclear 
waste. 

• examine the concentrations of 
air, soil, and water pollutants 
using appropriate units. 
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• describe the effect of pollution 
on global warming, glacial and 
ice cap melting, greenhouse 
effect, ozone layer, and aquatic 
viability. 

• analyze and evaluate different 
views on the existence of 
global warming. 

• discuss the impact of research 
and technology on social ethics 
and legal practices in situations 
such as the design of new 
buildings, recycling, or emission 
standards. 

• analyze past and present local, 
state, and national legislation, 
including Texas automobile 
emissions regulations, the 
National Park Service Act, the 
Clean Air Act, the Clean Water 
Act, the Soil and Water 
Resources Conservation Act, 
and the Endangered Species 
Act. 

• analyze past and present 
international treaties and 
protocols such as the 
environmental Antarctic Treaty 
System, Montreal Protocol, and 
Kyoto Protocol 

• document the use and 
conservation of both renewable 
and non-renewable resources as 
they pertain to sustainability. 

• analyze and evaluate the 
economic significance and 
interdependence of resources 
within the environmental 
system. 
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• explain how regional changes in 
the environment may have a 
global effect. 

• examine how natural processes 
such as succession and feedback 
loops restore habitats and 
ecosystems. 

• evaluate the effect of human 
activities, including habitat 
restoration projects, species 
preservation efforts, nature 
conservancy groups, hunting, 
fishing, ecotourism, all terrain 
vehicles, and small personal 
watercraft, on the environment. 

• analyze how ethical beliefs can 
be used to influence scientific 
practices such as methods for 
increasing food production. 

• discuss the impact of research 
and technology on social ethics 
and legal practices in situations 
such as the design of new 
buildings, recycling, or emission 
standards. 

• research the advantages and 
disadvantages of "going green" 
such as organic gardening and 
farming, natural methods of 
pest control, hydroponics, 
xeriscaping, energy-efficient 
homes and appliances, and 
hybrid cars 

• evaluate the impact of waste 
management methods such as 
reduction, reuse, recycling, and 
composting on resource 
availability. 

• analyze and make predictions 
about the impact on populations of 
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geographic locales due to diseases, 
birth and death rates, urbanization, 
and natural events such as 
migration and seasonal changes. 

Misconceptions Essential Questions 

 

Recent global warming is caused by the sun. 

The climate is always changing or it has changed many times in 

the past before humans began burning coal and oil. So there is 

no reason to believe humans are causing warming today. 

The world has been cooling for the past decade; or, Global 

warming stopped in 1998 or 2002 or {insert preferred year}. 

There is no scientific consensus on the existence or causes of 

global climate change. 

Scientists predicted global cooling in the 1970s. Since they were 

wrong about that, there is no reason to believe they are right 

about global warming. 

Atmospheric water vapor is the heat-trapping gas that is 

primarily responsible for global warming. 

How do 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?  

What are the associated economic, social, environmental, 

and geopolitical costs and risks as well as benefits of all forms 

of energy production and other resource extraction?  

How have natural hazards and other geologic events shaped 

the course of human history?  

How have natural hazards and other geologic events 

significantly altered the sizes of human populations and 

driven human migrations?  

What type of regulations and responsible management of 

natural resources are needed to ensure the sustainability of 

human societies and biodiversity that supports them?  

How do Earth’s surface processes and human activities affect 

each other? 

CONTENT VOCABULARY Formative 
Assessments 

Summative 
Assessments 

• Urbanization 
• Infrastructure 
• heat island, 
• geographic 

information system 
(GIS) 

• marine debris 

• Polar 

• stratospheric 
clouds 

• greenhouse effect 

• genetic 
engineering, 

• Environmental 
Impact Assessment 
(EIA) 

• Mix and Match 

Ecology: Human 

Impact- to help 

students understand 

the impact human 

actions can have 

(either directly or 

indirectly) on the 

earth’s natural 

resources.  

• Research and Design a 

 
• State assessments 
• interim 

assessments 
• end of unit 

assessments 
• common 

assessments 
• Examinations  

• Final examination  
• Term papers (drafts 

submitted 



49 

 

pamphlet that 

documents the 

harmful effects of ultra 

violet light on living 

things. Students will 

distribute the 

pamphlet to their 

classmates  

• Asbestos, lead paint, 

tobacco, and many 

other products have 

been linked to adverse 

effects on human 

health. Research one 

such case that has 

been brought into the 

courts. Describe the 

allegations and the 

outcome of the trial. 

Write a short essay 

that explains whether 

you agree or disagree 

with the decision. 

• Environmental 

degradation caused by 

farming is not a new 

problem. The dust 

bowl of the 1930’s is 

an example of an 

environmental disaster 

caused by farming 

practices that we 

would now consider to 

be damaging. 

Investigate the Dust 

Bowl, and write a 

report about it. 

Include information 

about the farming 

practices, laws, and 

regulations that were 

introduced in the 

United States as a 

result of lessons 

throughout the 
semester would be 
a formative 
assessment) 

• Projects (project 
phases submitted 
at various 
completion points 
could be 
formatively 
assessed) 

• Portfolios (could 
also be assessed 
during its 
development as a 

• formative 
assessment) 

• Performances 
• Student evaluation 

of the course 
(teaching 
effectiveness) 

• Teacher self-
evaluation 
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learned during the 

1930s 

• Students, in groups, 

will each choose a 

region of the world 

that has been or will 

be impacted by 

climate change and 

develop a presentation 

to share at a Global 

Climate Change 

Summit for their 

community. Each 

group will choose a 

different region of the 

world on which to 

focus their research. 

Teacher generates a 

list of international 

countries/ 

cities/regions and local 

US 

states/cities/regions.  

• Students will use 

statistical data 

provided on 

precipitation and 

temperature for a 

given city to create a 

climatograph for RVA.  

• Students will 

investigate the heating 

of the Earth by 

completing a lab 

investigation. In this 

lab, students will 

measure temperature 

changes inside two 

separate beakers (one 

covered with Saran 

wrap) as a heat lamp is 

shined on them to 

model the Greenhouse 

Effect.  
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•  Graph real world data 

of changes in carbon in 

the atmosphere and 

predict possible 

outcomes. Create a 

model of how rising 

sea levels will affect 

the world’s 

population. Mining 

Activity-Use a variety 

of methods to model 

the different types of 

mining. 

 
Activities/ Labs/ Literacy Activities: 

Exploring Climate Change 

Climate change lessons 

Interview or invite a local farmer to your class to discuss local agricultural problems and opportunities. Have students develop a 
set of questions around, for example, changes in agriculture historically and in the future, what were/will be the consequences, 
what methods does this farmer use and why and how much is sold locally and how much is shipped 

NASA's Climate Kids 

NOAA's Education Resources Website 

Case Studies: Environmental Science-Case Studies Library   

Climate Change, Wildlife, and Wildlands Toolkit: A toolkit for formal and informal educators 

Animals at Risk from Climate Change 

Research which human activities are most likely responsible for global warming. 

Consider how dependent you are on the burning of fossil fuels. Are there ways that you could reduce your dependence and is 
this something you would be willing to do? Why or why not? 

GETTING TO THE CORE: THE LINK BETWEEN TEMPERATURE AND CARBON DIOXIDE 

What is the difference between the greenhouse effect and global warming? 

Research geographical and temperature ranges of local flora and fauna. Are there any particular species that would migrate or 
not survive if the average temperature in Virginia increased by 10°C? Decreased by 10°C? 

How has global warming affected the Arctic flora and fauna? 

Conduct an experiment that models the warming effect of greenhouse gases. 

What are some individual actions that you could take to lower your impact on climate change? What are some actions your 

http://www.need.org/files/curriculum/guides/ExploringClimateChange.pdf
http://ncseteach.com/
http://climatekids.nasa.gov/
http://www.education.noaa.gov/
http://www.mhhe.com/Enviro-Sci/CaseStudyLibrary/
http://www.globalchange.gov/browse/educators/wildlife-wildlands-toolkit
http://theglobaleducationproject.org/climate-change
https://www3.epa.gov/climatechange/kids/documents/temp-and-co2.pdf
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school could take? Your municipality? 

What are the main challenges that nations face in coming to an agreement on international policies for climate change? 

Identify an NB coastal community that would be significantly impacted by rising water levels. Explore a possible response to this 
threat. 

Weather and Climate 

Greenhouse Effect Argumentation (CER) Prompt 

Climate Graphs 

Identify the various types of greenhouse gases – CO2, Methane, CFC‟s & Hydrochlorofluorocarbons, Halons, Water Vapor, 
Nitrous Oxide, and Ozone – and their sources. What can we do to decrease their use? 

Global Warming 

Carbon Cycle and Climate Change 

Human Impact-https://drive.google.com/open?id=0B6WuKeTrBGgZZ1RGVVgzTVBxaXc 

Environmental History and Laws Presentation 

Environmental Laws and History-Guided Viewing 

Acts and Treaties Flash Cards 

Life Cycle Assessment of Biofuels 101 

Quantitative Modeling of Biofuels Life Cycles 

Research Story: A Modern Scientist-Engineer in the World of Fermentation 

blackrocksolar.org  

http://ktmb.org/ 

http://greenpower.dri.edu/ 

Redesigning A Green Neighborhood 

World In Balance: The People Paradox (Video) 

Earth From Space (Nova Video). Looks at Earth systems and how they are connected using satellite data.  

Health And Longevity 

Fields of Fuel Computer Game 

Human Population 

How we impact the population 

5 ways humans impact the environment 

What is environmental Health? 

http://www.ciese.org/curriculum/weatherproj2/en/lessonC5.shtml
https://bpsscience.weebly.com/uploads/2/2/1/3/2213712/greenhouse_effect_cer_prompt.pdf
https://www.geogspace.edu.au/verve/_resources/2.3.2.2_2_climate_graphs.pdf
http://media.rsc.org/Climate%20Change/ClCh-pt1.pdf
http://nasawavelength.org/list/1142
https://drive.google.com/open?id=0B6WuKeTrBGgZZ1RGVVgzTVBxaXc
http://ogoapes.weebly.com/uploads/3/2/3/9/3239894/apes-_environmental_history_and_laws.pdf
http://ogoapes.weebly.com/uploads/3/2/3/9/3239894/apes-_environmental_history_and_law-_guided_viewing.pdf
https://quizlet.com/59797775/acts-and-treaties-of-environmental-laws-flash-cards/
https://www.glbrc.org/education/classroom-materials/life-cycle-assessment-biofuels-101
https://www.glbrc.org/education/classroom-materials/quantitative-modeling-biofuels-life-cycles
https://www.glbrc.org/education/classroom-materials/research-story-modern-scientist-engineer-world-fermentation
http://ktmb.org/
http://greenpower.dri.edu/
http://ogoapes.weebly.com/uploads/3/2/3/9/3239894/redesigning_a_green_neighborhood.pdf
https://www.youtube.com/watch?v=gubSO_U8MW0
https://www.youtube.com/watch?v=aU0GhTmZhrs
http://ogoapes.weebly.com/uploads/3/2/3/9/3239894/health_and_longevity.pdf
https://youtu.be/E8dkWQVFAoA
https://youtu.be/9e7wgqRdOig
https://youtu.be/5eTCZ9L834s
https://youtu.be/HcXHxSdhpgo
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Humans and Health 

Population and Sustainability 

Have students collect water from a variety of water sources and have them conduct an experiment to determine the presence 
and concentration of water pollutants. Each group can present the water quality test results. As a class compare results and 
determine if there are any geographic areas, or water sources, that had higher readings than others, and explore the possible 
causes of any elevated readings. 

Climate Change Module 

Ecology Disrupted Human impacts demonstrate ecological principles 

 Urban Heat effect lab  

 Dead Zones for Dinner - Connections between foods we eat, water pollution and eutrophication 

Marine Debris- Write and record a public service announcement that will inform the public of alternative ways to use and/or 
dispose of a specified consumer product. 

Empty Ocean – Students will explain what contributes to unsustainable fishing practices and habitat damage.  

Groundwater Filters- students will construct a model of the Earth’s natural groundwater filtering System. 

Greenhouse gases: Students observe and contrast thermal properties of three major greenhouse gases. Using simple, readily 
available materials, students collect temperature change over time for dry air, water saturated air, carbon dioxide, and 
methane8. 

 AIR -Fuel for thought - This lesson engages students in a real-life exploration of climate change as it is affected by greenhouse 
emissions from vehicles. The aim of this activity is for students to realize the impact of vehicle use in their family and to give 
students the opportunity to brainstorm viable alternatives to this use.  

Air quality Picture Project- Identify various human activities that negatively or positively affect air quality. 

The food we eat, the seeds we sow: This lesson aims to explore the importance of seed diversity for cultural and ecological 
stability/health.  

Earth Picture Project: Students will explore how changes in human land use are impacting local environments. Students will also 
explore some of the social impacts of various land uses in their area. 

Where in the watershed: This lesson aims to connect students to their watershed by exploring a local water body and mapping 
its features.  

The Acid Test: the effects of acid precipitation on living things.  

Mix and Match Ecology: Human Impact- to help students understand the impact human actions can have (either directly or 
indirectly) on the earth’s natural resources 

Are you getting thirsty? What causes droughts, and how do they affect coastal ecosystems and human communities?  

Greenhouse Gas Simulation 

 

Literacy Connection 

Journal Writing: 

 What are genetically modified foods and how might they help, or hurt agriculture and the environment? 

https://youtu.be/fNurLhVqcNs
https://youtu.be/QAkW_i0bDpQ
https://d32ogoqmya1dw8.cloudfront.net/.../climate_change_module_instructors.v2.do..
http://www.amnh.org/explore/curriculum-collections/ecology-disrupted/winter-roads/lessonplans/salting-winter-roads
http://www.teacherstryscience.org/sites/default/files/urbanheatislandeffectintermediate.docx
http://earthecho.org/uploads/files/lesson-plans/Dead_Zones_For_Dinner_Lesson_Plan.pdf
http://earthwatch.org/Portals/0/Downloads/Education/Lesson-Plans/Marine_Debris_and_Me.pdf
http://sanctuaries.noaa.gov/education/teachers/pdfs/sustain_seafood_lesson2.pdf
file://///cityhall-fs-01/users/heaster/My%20Documents/.%20https:/education.usgs.gov/lessons/gases.pdf
http://pov-tc.pbs.org/pov/borders/2004/educators/edu_air1.pdf
http://pov-tc.pbs.org/pov/borders/2004/educators/edu_air2.pdf
http://pov-tc.pbs.org/pov/borders/2004/educators/edu_earth1.pdf
http://povtc.pbs.org/pov/borders/2004/educators/edu_earth2.pdf
http://pov-tc.pbs.org/pov/borders/2004/educators/edu_water1.pdf
http://www.learnnc.org/lp/media/uploads/2008/12/ecologyworksheet.pdf
http://oceanservice.noaa.gov/education/lessons/getting_thirsty.html
https://www.acs.org/content/dam/AACT/middle-school/gases/Temperature/lab-greenhousegas.pdf
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In what ways can consuming locally grown foods help the local economy, society, and the environment? Do the advantages 
outweigh the disadvantages? 

Have students summarize and present an article or paper on a specific topic or issue. 
See the journal writing prompts. 

ELL Strategies and WIDA Descriptors  
 

• Performance Definitions and Descriptors for Science 

• https://steinhardt.nyu.edu/scmsAdmin/uploads/004/739/NYU_PTE_Science_Module_For_ELLS_Oct_8_2009.pdf 

• http://thesciencepenguin.com/2015/02/supporting-ells-science-classroom-5-things-planning-lesson.html 

• https://www.flocabulary.com/ell/ 

• https://www.cultofpedagogy.com/esl-offer/ 

 
Differentiation Strategies 

Suggestions on how to differentiate with this objective:  

   • Students with individual learning styles can be assisted through adjustments in assessment standards, one-to-one    

      teacher support, additional testing time, and use of visual and auditory teaching methods  

   • A wide variety of assessments and strategies complement the individual learning experience. 

• https://education.ky.gov/educational/diff/documents/strategiesthatdifferentiateinstruction4.12.pdf 

• http://www.hartfordhustlers.net/caring.pdf 

• https://www.educateiowa.gov/sites/files/ed/documents/0809_pk12_dl_StrategiesForDifferentiatingInstruction.pdf 

• https://daretodifferentiate.wikispaces.com/Choice+Boards 

 

Technology Integration 
 

Careers 
 

• www.plickers.com 
• www.kahootit.com 
• www.quizalize.com 
• Phet Simulation- Greenhouse Simulation  

 

• http://www.environmentalcareer.com/  

• http://www.ecojobs.com/  

• http://www.environmentalcareer.info/  

• http://www.epa.gov/careers/ 

• Occupational Outlook Handbook from the US 
Bureau of Labor Statistics 
http://www.bls.gov/ooh/home.htm 
includes in-depth job descriptions, degree 
requirements, pay and job outlook for a number of 
environmental careers 

 

 

http://www.cpalms.org/uploads/docs/standards/eld/SC.pdf
https://steinhardt.nyu.edu/scmsAdmin/uploads/004/739/NYU_PTE_Science_Module_For_ELLS_Oct_8_2009.pdf
http://thesciencepenguin.com/2015/02/supporting-ells-science-classroom-5-things-planning-lesson.html
https://www.flocabulary.com/ell/
https://www.cultofpedagogy.com/esl-offer/
https://education.ky.gov/educational/diff/documents/strategiesthatdifferentiateinstruction4.12.pdf
http://www.hartfordhustlers.net/caring.pdf
https://www.educateiowa.gov/sites/files/ed/documents/0809_pk12_dl_StrategiesForDifferentiatingInstruction.pdf
https://daretodifferentiate.wikispaces.com/Choice+Boards
http://www.plickers.com/
http://www.kahootit.com/
http://www.quizalize.com/
https://phet.colorado.edu/en/simulation/greenhouse
http://www.environmentalcareer.com/
http://www.ecojobs.com/
http://www.environmentalcareer.info/
http://www.epa.gov/careers/
http://www.bls.gov/ooh/home.htm
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(Graphic organizers, rubrics, websites, activities, manipulatives, 

sample assessments, etc.) 

 

Science graphic organizers: 

● http://science-class.net/archive/science-class/Teachers_Graphic_Organizers.htm 

● http://www.actedu.in/wp-content/uploads/2016/03/Science-Graphic-Organizers.pdf 

Resources for Engineering Practices 

Asking Questions and defining problems: 

• http://www.bozemanscience.com/ngs-asking-questions-defining-problems video 

 

Developing and using models: 

• http://www.bozemanscience.com/ngs-developing-using-models video 

 

Planning and carrying out investigations: 

• http://www.bozemanscience.com/ngs-planning-carrying-out-investigations video 

  

Analyzing and Interpreting Data: 

• http://www.bozemanscience.com/ngss-analyzing-interpreting-data video 

 

Using Mathematics and Computational thinking: 

• http://www.bozemanscience.com/ngs-using-mathematics-computational-thinking video 

 

Constructing explanations (for science) and designing Solutions (for engineering): 

• http://www.bozemanscience.com/ngs-using-mathematics-computational-thinking video 

 

Engaging in argument form evidence: 

• http://www.bozemanscience.com/ngs-engaging-in-argument-from-evidence video 

 

Obtaining, Evaluating, and communicating information: 

• http://www.bozemanscience.com/ngs-obtaining-evaluating-communicating-information 

video 

http://science-class.net/archive/science-class/Teachers_Graphic_Organizers.htm
http://www.actedu.in/wp-content/uploads/2016/03/Science-Graphic-Organizers.pdf
http://www.bozemanscience.com/ngs-asking-questions-defining-problems
http://www.bozemanscience.com/ngs-developing-using-models
http://www.bozemanscience.com/ngs-planning-carrying-out-investigations
http://www.bozemanscience.com/ngss-analyzing-interpreting-data
http://www.bozemanscience.com/ngs-using-mathematics-computational-thinking
http://www.bozemanscience.com/ngs-using-mathematics-computational-thinking
http://www.bozemanscience.com/ngs-engaging-in-argument-from-evidence
http://www.bozemanscience.com/ngs-obtaining-evaluating-communicating-information
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WRITING PROMPTS 

 

 
 

 

 

 



57 

 

Writing Prompts 

 
Prompt 1: Honey bees not only make honey; they also pollinate about 80% of all the fruits and vegetables 

that we eat. Everything from apples to zucchini is available to us because of the hard work of the honey 

bee. And yet, it looks as if they may be headed for extinction. Why do you think this is happening? Could 

it be the result of the toxic chemicals we use? Some have suggested that a possible reason is all of the cell 

phones and radio frequencies have caused electromagnetic interference. Write an essay on what you 

believe might be the cause, and what you think we can do to keep the honey bees from becoming extinct. 

Prompt 2: Our world produces hundred of millions of plastic bags, which are intended to only be used 

once. Should they be banned? And if they are banned, what would people use to line their trashcans, 

throw out dirty diapers, or take wet towels home from the beach? 

Prompt 3: There is a Native American saying which states, Treat the earth well: it was not given to you by 

your parents, it was loaned to you by your children. We do not inherit the earth from our ancestors, we 

borrow it from our children. Do you think that we should live this philosophy in our daily lives in order to 

keep Earth viable for future generations? What types of things can each of us do that will make a 

difference generations from now? 

Prompt 4: Pick an animal that is facing possible extinction and write a story where you are the animal. 

Write about your typical day and explain the types of things you do each day to survive. 

Prompt 5: The anthropologist Margaret Mead once said, “Never doubt that a small group of thoughtful 

committed citizens can change the world; indeed, it’s the only thing that ever has.” Do you believe that’s 

true? Give examples of what you think a small group of thoughtful committed citizens can do to help our 

environment. Pick a subject (animal extinction, saving the rain forest, cleaner water for all people around 

the world, or whatever is important to you) and write about what people could do in their day to day lives 

to change the world for the better. 

Prompt 6: It is estimated that we are losing 137 plant, animal and insect species every day due to the 

deforestation of rainforests. That means we are losing over 50,000 species every year. The reason the 

land is being cleared is for the timber, for mining operations and to provide grazing areas for large scale 

cattle ranching. What do you think can or should be done to stop the deforestation? 

Prompt 7: According to the environmental website, greenupgrader.com, plastic water bottles don’t begin 

composting for 700 years. That means if water bottles were in existence in the 1300’s and someone threw 

one out, it would only start composting now. Does reading something like this make you think twice 

before buying water bottles, or does the convenience for people outweigh the environmental impact? 

What do you think we should do to convince people not to use water bottles? 
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Prompt 8: Your class has been studying ways of improving our environment. One of these ways is by 

recycling items you would normally throw away. This might be an empty paper towel roll, empty milk 

carton, or an old telephone book. Explain how you can create or recycle something from a discarded item 

or throwaway. Before you start writing, think about what item you are going to recycle. Think about what 

new item you are going to create from it. Decide on the materials needed for this project. Think about the 

clear, step-by-step directions for making your recycled item. Decide how this recycled item will be useful. 

Prompt 9: Gasoline and diesel powered engines are a necessary part of modern life, but they have an 

effect on the environment. Write an essay that discusses the environmental impact of the use of gas and 

diesel engines versus what these devices provide for society. 

Prompt 10: Water is life. There is the same amount of water now on Earth as when it was first created. 

For us, it’s easy…we turn on the tap and there it is. Yet in Africa and Asia, women and children spend 

about 6 hours a day and walk an average of 3.7 miles a day just to collect water, according to water.org. 

This is time they could be spending in school or caring for their families. Think of five ways you and your 

family could conserve water so that everyone can do their part. 

Prompt 11: The mayor has to make a big decision–should some land in your community be used for a new 

shopping mall or for a park. Write a letter to the mayor telling what you think. 

Prompt 12:  Picture your favorite nature spot. It could be a park or a camping site, a beach or even your 

own backyard. Now envision what it would look like if no one had thrown out any of the garbage they’ve 

used there for the last two years. See in your mind all of the water bottles, plastic bags, and fast food bags 

littered all over. Two years’ worth!  Do you think it makes much of an impact if each of us just takes care 

of our own little corner of the earth? Why or why not?  

Prompt 13: A tract of land is being sold in your community. Fictitious bidders include the National Park 

Service, a children’s hospital, a shopping-mall developer, an oil drilling company, and the U.S. Armed 

Forces. Choose one and become a lobbyist for one that group writing arguments on behalf of their 

interests. 

Prompt 14: Write a story about something that has been recycled, like a can, newspaper, or plastic bag, 

and its adventures along the way. 

Prompt 15: Studies show that very few people recycle. Why should we recycle and how would you 

convince your family to do it? 

 

 



59 

 

Writing Prompts: Environmental Quotes 
These quotes may be used as a basis for essay questions in environmental science, and global issues; as 

a starter to a persuasive essay, newspaper-style editorial or blog; as a quote for an SAT-style essay; as a 

journal entry after a walk in nature with impressions added by the student; as a start for a research 

report on the speaker or topic; in a reflections journal; as debate topics, etc. 

 

• How wonderful it is that nobody need wait a single moment before starting to improve the world. 
~Anne Frank 

 

• Every day is Earth Day.  ~Author Unknown 
 

• We do not inherit the earth from our ancestors, we borrow it from our children.  ~Native American 
Proverb 

 

• Never doubt that a small group of thoughtfully committed citizens can change the world. Indeed, it's 
the only thing that ever has. ~Margaret Mead 

 

• Nature provides a free lunch, but only if we control our appetites.  ~William Ruckelshaus, Business 
Week, 18 June 1990 

 

• Leave the world better than you found it, 
Take no more than you need, 
Try not to harm life or the environment, 
Make amends if you do. 
~ Paul Hawken, The Ecology of Commerce 

 

• There is a sufficiency in the world for man's need but not for man's greed.  ~Mohandas K. Gandhi 
 

• There are no passengers on Spaceship Earth.  We are all crew.  ~Marshall McLuhan, 1964 
 

• Eventually we'll realize that if we destroy the ecosystem, we destroy ourselves. ~ Jonas Salk , 
American physician and microbiologist, 1914-95 

 

• Source Reduction is to garbage what preventive medicine is to health. ~William L. Rathje, Atlantic 
Monthly, December 1989 

• For many of us, water simply flows from a faucet, and we think little about it beyond this point of 
contact. We have lost a sense of respect for the wild river, for the complex workings of a wetland, 
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for the intricate web of life that water supports. ~Sandra Postel, Last Oasis: Facing Water Scarcity, 
2003. 

 

• The good news is we know what to do. The good news is, we have everything we need now to 
respond to the challenge of global warming. We have all the technologies we need; more are being 
developed. And as they become available and become more affordable when produced in scale, 
they will make it easier to respond. But we should not wait, we cannot wait, we must not wait. ~ Al 
Gore 

 

• I only went out for a walk and finally concluded to stay out till sundown, for going out, I found, was 
really going in.  ~John Muir, 1913, in L.M. Wolfe, ed., John Muir, John of the Mountains:  The 
Unpublished Journals of John Muir, 1938 

 

• We have forgotten how to be good guests, how to walk lightly on the earth as its other creatures 
do." 

~Barbara Ward, Only One Earth, 1972 
 

• And this our life, exempt from public haunt, 
Finds tongues in trees, books in the running brooks, 
Sermons in stones, and good in everything. 
~William Shakespeare, As You Like It, 1599 
 

• The ultimate test of man's conscience may be his willingness to sacrifice something today for future 
generations whose words of thanks will not be heard. ~ Gaylord Nelson, former governor of 
Wisconsin, founder of Earth Day  

 

• Only when I saw the Earth from space, in all its ineffable beauty and fragility, did I realize that 
humankind's most urgent task is to cherish and preserve it for future generations. ~ Sigmund Jahn, 
German cosmonaut 

 

• A society is defined not only by what it creates, but by what it refuses to destroy. ~  John Sawhill, 
former president/CEO of The Nature Conservancy 

 

• Modern technology 
Owes ecology 
An apology. 
~Alan M. Eddison 

• Humankind has not woven the web of life.  We are but one thread within it.  Whatever we do to the 
web, we do to ourselves.  All things are bound together.  All things connect.  ~Chief Seattle, 1855 

 

• ...Do something. Pay your rent for the privilege of living on this beautiful, blue-green, living Earth. ~ 
Dave Foreman 

 

http://www.nature.org/
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• When the well's dry, we know the worth of water. ~ Benjamin Franklin, (1706-1790), Poor Richard's 
Almanac 

 

• We are monumentally distracted by a pervasive technological culture that appears to have a life of 
its own, one that insists on our full attention, continually seducing us and pulling us away from the 
opportunity to experience directly the true meaning of our own lives.~  Al Gore 

 

• To halt the decline of an ecosystem, it is necessary to think like an ecosystem. ~  Douglas P. 
Wheeler, EPA Journal, September-October 1990 

 

• A nation that destroys its soils destroys itself. Forests are the lungs of our land, purifying the air and 
giving fresh strength to our people. ~  Franklin Delano Roosevelt  

 

• If there is magic on the planet, it is contained in Water. ~ Loren Eiseley, The Immense Journey, 1957 
 

• There is hope if people will begin to awaken that spiritual part of themselves, that heartfelt 
knowledge that we are caretakers of this planet.  ~Brooke Medicine Eagle 

 

• When one tugs at a single thing in nature, he finds it attached to the rest of the world.  ~John Muir 
 

• What we do today, right now, will have an accumulated effect on all of our tomorrows. ~ Alexandra 
Stoddard, author 

 

• This is a beautiful planet and not at all fragile.  Earth can withstand significant volcanic eruptions, 
tectonic cataclysms, and ice ages.  But this canny, intelligent, prolific, and extremely self-centered 
human creature has proven himself capable of more destruction of life than Mother Nature 
herself.... We've got to be stopped.  ~Michael L. Fischer, Harper's, July 1990 

• It is our collective and individual responsibility to protect and nurture the global family, to support 
its weaker members and to preserve and tend to the environment in which we all live. ~ Dalai Lama 

 

• True wisdom consists in not departing from nature and in molding our conduct according to her 
laws and model. ~  Seneca, ancient Roman writer 

 

• You must teach your children that the ground beneath their feet is the ashes of your 
grandfathers.  So that they will respect the land, tell your children that the earth is rich with the lives 
of our kin.  Teach your children what we have taught our children that the earth is our 
mother.  Whatever befalls the earth befalls the sons of the earth.  If men spit upon the ground, they 
spit upon themselves.  ~Native American Wisdom 

 

• We shall require a substantially new manner of thinking if mankind is to survive.  ~Albert Einstein 
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• Your descendants shall gather your fruits. ~ Virgil 
 

• To live a pure unselfish life, one must count nothing as one's own in the midst of 
abundance.  ~Buddha 

 

• Today's world is one in which the age-old risks of humankind - the drought, floods, communicable 
diseases - are less of a problem than ever before.  They have been replaced by risks of humanity's 
own making - the unintended side-effects of beneficial technologies and the intended effects of the 
technologies of war.  Society must hope that the world's ability to assess and manage risks will keep 
pace with its ability to create them.  ~ J. Clarence Davies, quoted in Conservation Foundation, State 
of the Environment: An Assessment at Mid-Decade, 1984 

 

• In the end, we will conserve only what we love, we will love only what we understand, and we will 
understand only what we are taught. ~  Baba Dioum, Senegalese conservationist 

 

• We—human beings—are part of 'biodiversity.' We are dependent on the whole food chain down 
below us. ~ Darrell Merrell, heirloom vegetable farmer 

 

• Living in the midst of abundance we have the greatest difficulty in seeing that the supply of natural 
wealth is limited and that the constant increase of population is destined to reduce the American 
standard of living unless we deal more sanely with our resources.  ~W.H. Carothers 

 

• Forget not that the earth delights to feel your bare feet and the winds long to play with your hair.  ~ 
Kahlil Gibran 

 

• Look deep into nature, and then you will understand everything better.  ~Albert Einstein 
 

• I go to nature to be soothed and healed, and to have my senses put in order.  ~John Burroughs 
 

• Nature will bear the closest inspection.  She invites us to lay our eye level with her smallest leaf, and 
take an insect view of its plain.  ~Henry David Thoreau 

 

• Drinking nature is an unquenchable thirst.  ~Berri Clove 
 

• Let us permit nature to have her way.  She understands her business better than we do.  ~Michel de 
Montaigne, translated 

 

• You must be the change you wish to see in the world. ~ Mahatma Gandhi 
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• Do not wait for extraordinary circumstances to do good action; try to use ordinary situations. ~ Jean 
Paul Richter, German Romantic novelist and humorist 

 

• Thousands of tired, nerve-shaken, over-civilized people are beginning to find out that going to the 
mountains is going home; that wilderness is a necessity; and that mountain parks and reservations 
are useful not only as fountains of timber and irrigating rivers, but as fountains of life.~  John Muir 

 

• Pollution should never be the price of prosperity. ~ Al Gore, in a 2000 presidential-campaign speech 
 

• Every eight months, nearly 11 million gallons of oil run off our streets and driveways into our 
waters—the equivalent of the Exxon Valdez oil spill. ~ “America’s Living Oceans” [Pew Oceans 
Report, 2003] 

 

• And how should a beautiful, ignorant stream of water know it heads for an early release - out across 
the desert, running toward the Gulf, below sea level, to murmur its lullaby, and see the Imperial 
Valley rise out of burning sand with cotton blossoms, wheat, watermelons, roses, how should it 
know?  ~Carl Sandburg, Good Morning America, 1928 

 

• To waste, to destroy our natural resources, to skin and exhaust the land instead of using it so as to 
increase its usefulness, will result in undermining in the days of our children the very prosperity 
which we ought by right to hand down to them amplified and developed.  ~Theodore Roosevelt, 
seventh annual message, 3 December 1907 

 

• The universe is not required to be in perfect harmony with human ambition.  ~Carl Sagan 
 

• The superior man seeks what is right; the inferior one, what is profitable. ~ Confucius 
 

• It's a job that's never started that takes the longest to finish. ~ J.R.R. Tolkien 
 

• No one has the right to use America's rivers and America's waterways that belong to all the people, 
as a sewer. The banks of a river may belong to one man or one industry or one state, but the waters 
which flow between the banks should belong to all the people. ~  President Lyndon B. Johnson, 
upon signing the Clean Water Act of 1965 

 

• We abuse land because we regard it as a commodity belonging to us.  When we see land as a 
community to which we belong, we may begin to use it with love and respect.  ~Aldo Leopold, A 
Sand County Almanac 

 

• It is a curious situation that the sea, from which life first arose, should now be threatened by the 
activities of one form of that life.  ~Rachel Carson 
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• You go into a community and they will vote 80 percent to 20 percent in favor of a tougher Clean Air 
Act, but if you ask them to devote 20 minutes a year to having their car emissions inspected, they 
will vote 80 to 20 against it.  We are a long way in this country from taking individual responsibility 
for the environmental problem.  ~William D. Ruckelshaus, former EPA administrator, New York 
Times, 30 November 1988 

 

• We have to shift our emphasis from economic efficiency and materialism towards a sustainable 
quality of life and to healing of our society, of our people and our ecological systems.  ~Janet Holmes 
à Court 

 

• We are prone to judge success by the index of our salaries or the size of our automobiles, rather 
than by the quality of our service relationship to humanity. ~ Martin Luther King, Jr. 

 

• Water and air, the two essential fluids on which all life depends, have become global garbage cans. ~ 
Jacques Cousteau 

 

• Our modern industrial economy takes a mountain covered with trees, lakes, running streams and 
transforms it into a mountain of junk, garbage, slime pits, and debris.  ~Edward Abbey 

 

• Dig a trench through a landfill and you will see layers of phone books like geographical strata or 
layers of cake.... During a recent landfill dig in Phoenix, I found newspapers dating from 1952 that 
looked so fresh you might read one over breakfast.  ~William Rathje, The Economist, 8 September 
1990 

 

• We forget that the water cycle and the life cycle are one. ~ Jacques Cousteau 
 

• Unless someone like you is going to help a lot, nothing is going to get better, it’s not. 
Dr. Seuss 

 

• Sources for quotes: 
www.quotegarden.com/environment.html; Last modified 2007 Nov 10 Sat 10:36 PST 

 

• http://www.epa.gov/Region2/library/quotes.htm; Last updated on Wednesday, February 13th, 
2008. 

 

• http://www.grinningplanet.com/6001/overview-quotes.htm 
 

 

 

http://www.quotegarden.com/environment.html
http://www.epa.gov/Region2/library/quotes.htm
http://www.grinningplanet.com/6001/overview-quotes.htm
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WRITING PROMPTS 

1. Why is it important to recycle? 
2. Does your family recycle? 
3. We are lucky the Earth provides us with… 
4. Do you think your family could ever grow some of your own food? 
5. What are five ways our school could start recycling? 
6. How could saving the environment make people healthier? 
7. I believe in helping the Earth because… 
8. What policies could our city make to save energy? 
9. Write a letter to a local politician about the importance of saving the environment. 

10.  Is it necessary to own a car? 
11. Today, I will __________ for the Earth. 
12. I see the effects of pollution when… 
13. Create five Earth Day slogans to promote recycling. 
14. When I recycle, I feel… 
15. How can we use fewer natural resources? 
16. Make a list of everything you can think of to recycle. 
17. I am thankful for __________ resources, because… 
18. How can you teach people about the environment? 
19. What are some great strategies for the environment that are already in place? 
20. How can technology be good for the environment? 
21. Do you think it’s easy to forget to recycle? Why is it so important to remember? 
22. Do you know of any recycling options in our community? 
23. Brainstorm some alternative fuel ideas. How would these be good for the Earth? 
24. We must preserve nature because… 
25. Do you think using reusable bags at stores is helpful and worth the energy they take to make? 
26. How can technology be good for the environment? 
27. Do you think it’s easy to forget to recycle? Why is it so important to remember? 
28. Do you know of any recycling options in our community? 
29. Brainstorm some alternative fuel ideas. How would these be good for the Earth? 
30. We must preserve nature because… 
31. Do you think using reusable bags at stores is helpful and worth the energy they take to make? 
32. How can technology be good for the environment? 
33. Do you think it’s easy to forget to recycle? Why is it so important to remember? 
34. Do you know of any recycling options in our community? 
35. Brainstorm some alternative fuel ideas. How would these be good for the Earth? 
36. We must preserve nature because… 
37. Do you think using reusable bags at stores is helpful and worth the energy they take to make? 
38. How can technology be good for the environment? 
39. Do you think it’s easy to forget to recycle? Why is it so important to remember? 
40. Do you know of any recycling options in our community? 
41. Brainstorm some alternative fuel ideas. How would these be good for the Earth? 
42. We must preserve nature because… 
43. Do you think using reusable bags at stores is helpful and worth the energy they take to make? 
44. How can technology be good for the environment? 
45. Do you think it’s easy to forget to recycle? Why is it so important to remember? 
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APPS FOR ENVIRONMENTAL SCIENCE 

1. APP Crawler  
2. Plant Net Plant Identification  
3. 12 ENGAGING SCIENCE APPS FOR MIDDLE AND HIGH SCHOOL STUDENTS  

4. PlantSnap - Identify Plants, Flowers, Trees & More 
5. Leafsnap 
6. iPflanzen 
7. Plantifier 

 
For Your Android 

8. Ecorio: This great app allows you to track your carbon footprint and learn ways to reduce 

and offset it. 
9. News Environment: Search for news related to the environment with this application for your 

Android. This app is GPS enabled. This app is GPS enabled. Keep up with all the latest 

environmental news wherever you go. 

10. Quick News for Environment: Similar to the application above, but designed especially to 

provide local environmental news. 

11. Health News: This app offers news information about many health topics, including 

environmental health issues. This is a great app for those concerned particularly about health 

issues with environmental causes. 

12. Eco Footprint: Calculate your own carbon footprint and learn about ways to reduce it. 

Information is provided by the Wildlife Fund. 

13. No Dry Clean: Use this application to find cleaners who use alternative methods for clothes 

cleaning to help you avoid toxic dry cleaning processes. 

14. Easy Green Tips: Get tips every day on going green with this application. Youll learn easy ways to 

reduce waste and save energy. 

15. Carbon Meter: This application tracks and logs your environmentally friendly activities, like 

walking somewhere instead of using your car. You can feel better every day about your green 

activities, and look for ways to increase them. 

16. Guide to Organic Gardening: This app helps you learn all about organic gardening so that you 

can grow vegetables, fruits and flowers without putting harmful chemicals into the ground. This 

app is great for beginning gardeners. 

For Your iPhone 

10. Good Guide: Helps you find healthy, sustainable and safe products when you shop. You can 

locate stores and products quickly and easily by zip code. 

11. iRecycle: The most comprehensive reference of recycling information on the web. 

12. Greenspot: Get news and information about sustainability and green living. 

http://appcrawlr.com/android-apps/best-apps-environmental-science
file://///cityhall-fs-01/users/heaster/My%20Documents/plantnet-project.org
https://www.plt.org/educator-tips/science-apps-middle-high-school-students/
https://play.google.com/store/apps/details?id=com.fws.plantsnap2
https://play.google.com/store/apps/details?id=com.fws.plantsnap2
http://leafsnap.com/
https://itunes.apple.com/us/app/ipflanzen/id416983587?mt=8
http://balconygardenweb.com/best-plant-identification-apps/
http://www.ecorio.org/
http://www.androidapps.com/tech/apps/290413-news-environment-gps-enabled-mob4-com
http://www.androidapps.com/tech/apps/297485-quick-news-for-environment-james-n
http://www.androidapps.com/health/apps/304743-usf-health-news-genwi
http://www.androidapps.com/shine/apps/328554-ecofootprint-max-gontar
http://www.androidapps.com/health/apps/291041-no-dry-clean-knxx
http://www.androidapps.com/education/apps/350760-easy-green-tips-michael-quach
http://www.androidapps.com/shine/apps/294766-carbon-meter-viralmesh
http://www.androidapps.com/education/apps/314011-guide-to-organic-gardening-appbookshop
http://itunes.apple.com/WebObjects/MZStore.woa/wa/viewSoftware?id=294447660&mt=8&ign-mpt=uo%3D6
http://itunes.apple.com/app/irecycle/id312708176?mt=8
http://itunes.apple.com/app/greenspot-sustainable-renewable/id312366394?mt=8
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13. The Green Meter: This cool app computes your vehicles power and fuel usage and evaluates 

your driving to increase efficiency, reduce fuel consumption and cost, and lower your 

environmental impact. 

14. Greencard: Get rid of those paper business cards. Green card lets you create and send a digital 

business card. 

15. Go Organic!: This iPhone app helps you locate the organic food closest to you. Includes 

restaurants and grocery stores. 

16. Gorgeously Green Survival Guide: Get the scoop on environmentally friendly cosmetics and 

learn how to green up your home from Sophie, who has been all over television teaching 

women how to live greener. . Do you know, for example, if your shampoo was tested on 

animals? 

17. Meter Read: Track your homes energy consumption and learn how you can reduce it. This app 

offers you a great way to save money at home, too. 

18. Green Outlet: Monitor your homes energy use and rid yourself of those parasitic devices and 

other drains on energy with this app. This one really helps you save money, too. 

19. Green Map: This app helps you connect with others going green. Find the nearest farmers 

market, and other sites designed to help your community live a little greener. 

 

TEACHING RESOURCES 

 

Cindy Duncan 

Chesapeake Bay Foundation 

educationcoordinator@cbf.org  

800-445-5572 

 
Meredeth Dash 
Alliance for the Chesapeake Bay 
River Wise Schools Program Coordinator 
Virginia Office 804-775-0951 
 
Nat Draper 
James River Association 
4833 Old Main Street, Richmond, VA 23231 
804 788-8811 
 
 
 
 
 

http://itunes.apple.com/app/greenmeter/id289973918?mt=8
http://www.iphoneappsplus.com/business/greencard/index.htm
http://www.appolicious.com/shine/apps/38072-go-organic-lit-interactive
http://itunes.apple.com/us/app/gorgeously-green-survival/id311053152?mt=8
http://itunes.apple.com/us/app/id294158423?mt=8
http://itunes.apple.com/us/app/green-outlet/id329692231?mt=8
http://itunes.apple.com/us/app/green-map/id352392154?mt=8
mailto:educationcoordinator@cbf.org
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Penelope Davenport 
Reedy Creek James River Park Headquarters 
4001 Riverside Drive 
Richmond, VA 23225 
phone: 804‐646‐5733 
 

Forest Biodiversity Program (Smithsonian) Center for  
Conservation Research Education Office  
1500 Remount Rd Front Royal, VA 22630  
540.635.6540 
 

Page Hutchinson 
State Coordinator Project Learning Tree 

VA Department of Forestry 

11301 Pocahontas Trail 
Providence Forge, VA 23140 

Office: (804)966-2201, Ext. 115 

Cell: 757-585-8678 

FAX (804) 966-9801 

page.hutchinson@dof.virginia.gov 
 

Project Wet Curriculum & Activity Guide  
http://www.projectwet.org  
VA contact: Ann Regn 
amregn@deq.state.va.us  
Department of Environmental Quality 
629 East Main Street, Suite 900 
PO Box 10009, Richmond, VA 23240-0009.  
(804) 698-4442.  
Website: http://www.deq.state.va.us/ 
 

 

Project Underground  
VA contact: Carol Zokaites  
Karst Education  
Coordinator Virginia Department of Conservation  
and Recreation Division of Natural Heritage Karst Project  
7502 Lee Highway, 2nd Floor 
Radford, VA 24141  
540.731.4057 
 

 

 

 

https://maps.google.com/?q=11301+Pocahontas+Trail%0D+Providence+Forge,+VA+23140%0D+Office:+(804&entry=gmail&source=g
https://maps.google.com/?q=11301+Pocahontas+Trail%0D+Providence+Forge,+VA+23140%0D+Office:+(804&entry=gmail&source=g
https://maps.google.com/?q=11301+Pocahontas+Trail%0D+Providence+Forge,+VA+23140%0D+Office:+(804&entry=gmail&source=g
mailto:page.hutchinson@dof.virginia.gov
http://www.projectwet.org/
http://www.deq.state.va.us/
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Suzie Gilley. Project WILD Coordinator  
Virginia Department of Game & Inland Fisheries 
 7870 Villa Park Drive  
P.O. Box 90778. Richmond, VA 23228 
www.projectwild.org/VirginiaCoordinator.htm 
 
 

Web Sites 

AP Central – College Board – Information about AP Environmental Science. Register at the site for the 
AP Environmental List Serve. 
http://apcentral.collegeboard.com/apc/Controller.jpf 
 
Ask Dr. Dendro 
http://www.cnr.vt.edu/dendro/dendrology/doctor/doctor.cfm 
 
Audubon Naturalist Society 
http://www.audubonnaturalist.org/ 
 
Blue Ridge Center for Environmental Stewardship 
http://blueridgecenter.org 
 
BIODIVERSITY and CONSERVATION - A Hypertext Book by Peter J. Bryant 
http://darwin.bio.uci.edu/~sustain/bio65/Titlpage.htm 
 
 
Chesapeake Bay Foundation 
http://www.cbf.org/ 
 
Center for Ecosystem Survival 
http://www.savenature.org/ 
 
Cornell Lab of Orthinology 
http://www.birds.cornell.edu/ 
 
eNature.com: field guides and much more 
http://www.enature.com 
 
Environmental Education Exchange 
http://www.eeexchange.org/ 
 
The Environmental Literacy Council 
http://www.enviroliteracy.org 
 
Environmental Laws (EPA) 
http://www.epa.gov/lawsregs/ 
 

http://www.projectwild.org/VirginiaCoordinator.htm
http://apcentral.collegeboard.com/apc/Controller.jpf
http://www.cnr.vt.edu/dendro/dendrology/doctor/doctor.cfm
http://www.audubonnaturalist.org/
http://darwin.bio.uci.edu/~sustain/bio65/Titlpage.htm
http://www.cbf.org/
http://www.savenature.org/
http://www.birds.cornell.edu/
http://www.enature.com/
http://www.eeexchange.org/
http://www.enviroliteracy.org/
http://www.epa.gov/lawsregs/
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E.P.A. Teacher's page  
http://www.epa.gov/epahome/students.htm 
  
EPA: Surf your water shed 
http://cfpub.epa.gov/surf/locate/index.cfm 
 
On the Trail of the Missing Ozone 
http://www.epa.gov/ozone/science/missoz/index.html 
 
Envirothon - North America’s Largest High School Environmental Competition 
http://www.envirothon.org/ 
 
Geological Evolution of Virginia and the Mid-Atlantic Region 
http://csmres.jmu.edu/geollab/vageol/vahist/index.html 
 
The Geology of Virginia 
http://www.wm.edu/geology/virginia/ 
 
Healthy Water Healthy People 
 http://www.healthywater.org 
 
Kentucky Division of Forestry – Electronic Field Trip to the Forest 
http://www.ket.org/trips/forest/ 
 
MMS Pacific OCS Region 
http://www.mms.gov/omm/pacific/kids/educate.htm 
  

Mount Saint Helens Forest Learning Center 
http://www.weyerhaeuser.com/Sustainability/MountStHelens 
  
The National Arbor Day Foundation 
http://arborday.org/ 
 
National Environmental Education and Training Foundation 
http://www.neetf.org/ 
 
National Energy Education Development  
http://www.need.org/ 
 
National Oceanic and Atmospheric Association 
http://www.noaa.gov/ 
 
NOAA's Coral Reef 
http://www.coralreef.noaa.gov/ 
 
The National Park Service  
http://www.nps.gov 
 

http://www.epa.gov/epahome/students.htm
http://cfpub.epa.gov/surf/locate/index.cfm
http://www.epa.gov/ozone/science/missoz/index.html
http://www.envirothon.org/
http://csmres.jmu.edu/geollab/vageol/vahist/index.html
http://www.wm.edu/geology/virginia/
http://www.healthywater.org/
http://www.ket.org/trips/forest/
http://www.mms.gov/omm/pacific/kids/educate.htm
http://www.weyerhaeuser.com/Sustainability/MountStHelens
http://arborday.org/
http://www.neetf.org/
http://www.need.org/
http://www.noaa.gov/
http://www.coralreef.noaa.gov/
http://www.nps.gov/
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Natural Inquirer  
http://www.naturalinquirer.org/ 
 
Nature Serve. 
http://www.natureserve.org/ 
 
Conservation 
http://www.cnr.vt.edu/PLT/potomacshenandoah/index.html 
 
Stroud Water Research Center 
http://www.stroudcenter.org/ 
 
Temperate Forest Foundation 
http://www.forestinfo.org/ 
 
Understanding Lake Ecology 
http://wow.nrri.umn.edu/wow/under/primer/index.html 
 
U.S. Census Bureau 
http://www.ba.ars.usda.gov/rindex/plants.html 
 
USDA index of plants 
http://www.blm.gov/wo/st/en/res/Education_in_BLM/Learning_Landscapes.html 
 
U.S. Department of the Interior Bureau of Land Management 
http://www.blm.gov/weeds 
 
U.S. Department of the Interior Bureau of Land Management 
http://www.epa.gov/ 
 
U.S. Environmental Protection Agency  
http://www.epa.gov/safewater/ 
 
Virginia Department of Conservation and Recreation 
http://www.dcr.virginia.gov/ 
 
U.S. Environmental Protection Agency 
http://www.epa.gov/safewater/ 
  
Virginia Department of Conservation and Recreation 
http://www.dcr.virginia.gov/ 
 
Virginia Department of Conservation and Recreation  
http://www.dcr.virginia.gov 
 
CAVE resources  
http://www.dcr.virginia.gov/natural_heritage/ 
 

http://www.naturalinquirer.org/
http://www.natureserve.org/
http://www.cnr.vt.edu/PLT/potomacshenandoah/index.html
http://www.stroudcenter.org/
http://www.forestinfo.org/
http://wow.nrri.umn.edu/wow/under/primer/index.html
http://www.ba.ars.usda.gov/rindex/plants.html
http://www.blm.gov/wo/st/en/res/Education_in_BLM/Learning_Landscapes.html
http://www.blm.gov/weeds
http://www.epa.gov/
http://www.epa.gov/safewater/
http://www.dcr.virginia.gov/
http://www.epa.gov/safewater/
http://www.dcr.virginia.gov/
http://www.dcr.virginia.gov/
http://www.dcr.virginia.gov/natural_heritage/
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Virginia Department of Forestry  
http://www.dof.virginia.gov/index.shtml 
 
VA Dept. of Soil and Water Conservation  
http://www.dcr.virginia.gov/ 
 
Virginia Naturally  
http://www.deq.state.va.us/vanaturally/ 
Virginia Naturally Linking Virginians to the Environment 
http://www.vernalpool.org/vernal_1.htm 
 
Water Environment Federation 
http://www.aquaventurer.org/ 
 
Web-Based Science Inquiry Environment (WISE) 
http://wise.berkeley.edu  
 
Wisconsin Water Education and Water Action Volunteers 
http://watermonitoring.uwex.edu/wav/monitoring/coordinator/werc-locations.html 
 
 

Connecting Classrooms 
 
Here are some ways to get involved with other teachers, students, and classrooms around the world: 
Biodiversity: Networking Students and Their Biomes 
In this Access Excellence unit, students monitor local water quality, report the results online, and then 
exchange boxes of materials representing themselves and their environment with students from 
another area of the country. [Grades 9-12] 
 
Cross/Cultural Sister Watershed Unit 
Students in this Access Excellence project by Miriam Turner, exchange information about their 
watershed with a class in another part of the world and compare their findings. [Grades 9-12] 
 
Project Idea Exchange (PIE) 
PIE is a national and international interactive educational communications network that works to share 
educational activities and efforts to learn from, appreciate, and better understand others. All you need 
is a computer and internet connection. Currently the site has participants from eighteen US states, 
Japan, China, Australia, Singapore, Chile, Ghana, six European countries, South America and, Africa. 
 
Hands on the Land Network 
Hands on the Land is a national network of field classrooms sponsored by Partners in Resource 
Education, a collaboration of five U.S. federal agencies and private partners. The network links teachers 
and classrooms and provides access to teaching materials. 
 
 
 
 

http://www.dof.virginia.gov/index.shtml
http://www.dcr.virginia.gov/
http://www.deq.state.va.us/vanaturally/
http://www.vernalpool.org/vernal_1.htm
http://www.aquaventurer.org/
http://wise.berkeley.edu/
http://watermonitoring.uwex.edu/wav/monitoring/coordinator/werc-locations.html
http://www.accessexcellence.org/AE/AEC/AEF/1994/lariviere_biomes.html
http://www.accessexcellence.org/AE/AEC/AEF/1995/turner_watershed.html
http://pie.mcvts.net/
http://www.handsontheland.org/home.cfm
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Calculating Your Environmental Impact 
 
US EPA Global Warming Resource Center; Personal Greenhouse Gas Calculator 
http://epa.gov/climatechange/emissions/ind_calculator.html 
 
US Dep’t of Energy site, shows miles per gallon, fuel consumption, cost, greenhouse gas emissions in 
tons and EPA Air pollution score by vehicle.www.fueleconomy.gov (click on compare Side-by-Side) 
 
Local Governments for Sustainability software to help cities estimate GHG emissions 
www.ICLEI.org 
 
Earthday Network site calculates how many acres are needed per person based on lifestyle factors 
http://www.earthday.org/footprint-calculator 
 
On the Facing the Future website www.facingthefuture.org are free downloads of lesson plans on global 
issues and sustainability. Three relevant to calculating environmental impacts are: “Watch Where You 
Step,” “Now Hear This!” and “When the Chips are Down.” 
The Global Footprint Network, http://www.footprintnetwork.org/en/index.php/GFN/ 
 
Air emissions calculator, http://www.footprintnetwork.org/en/index.php/GFN/page/calculators/ 
 
“What’s My Carbon Footprint” from the Nature Conservancy 
http://www.nature.org/greenliving/carboncalculator/ 
 
Greenhouse Gas Equivalencies Calculator from US EPA 
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator 
 
Other ideas: Check utility bills for figures on pollutants per kilowatt hour, and average energy use of 
different appliances. Projects WET, WILD and Learning Tree have activities that show how much water is 
used to produce different crops and products, and how much a lunch cost wildlife. Storm water volumes 
could be calculated with measurements of a school and parking lot, multiplied by rain gauge 
measurements. 
 

Citizen Science 
Bat Detective – www.batdetective.org/ 
 
Bird Sleuth from Cornell University’s Lab of Ornithology – www.birdsleuth.org/ 
 
Bumble Bee Watch – www.BumbleBeeWatch.org 
 
 Cary Institute of Ecosystems Studies (http://www.caryinstitute.org/educators/teaching-
materials/syefest) SYEFEST (Schoolyard Ecology for Elementary School Teachers) has lesson plans, 
protocols and other resources online for everything from ant studies to beat sampling to seed 
preferences. 
· 
Ecology Explorers (https://ecologyexplorers.asu.edu)This site from Arizona State University includes 
teacher’s guides, background information and protocols for studying ground arthropods, vegetation 

http://epa.gov/climatechange/emissions/ind_calculator.html
http://www.fueleconomy.gov/
http://www.iclei.org/
http://www.earthday.org/footprint-calculator
http://www.footprintnetwork.org/en/index.php/GFN/
http://www.footprintnetwork.org/en/index.php/GFN/page/calculators/
http://www.nature.org/greenliving/carboncalculator/
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
http://www.batdetective.org/
http://www.birdsleuth.org/
http://www.bumblebeewatch.org/
http://www.caryinstitute.org/educators/teaching-materials/syefest
http://www.caryinstitute.org/educators/teaching-materials/syefest
https://ecologyexplorers.asu.edu/
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surveys, bird surveys, plant/insect interaction and much more.  
 
Frog Watch USA – www.aza.org/frogwatch/ 
 
 Global Learning and Observations to Benefit the Environment (GLOBE Program) from NOAA/NASA using 
school posted data as ground truth for satellite data on climate, www.globe.gov 
 
The Great Backyard Bird Count http://www.birdsource.org/gbbc/whycount.html 
(Audubon and Cornell Lab of Ornithology) 
 
The Great Sunflower Project – www.greatsunflower.org/ 
 
Journey North – www.learner.org/jnorth/ 
 
The Lost Ladybug Project – www.lostladybug.org/index.php 
 
Monarch Watch – www.monarchwatch.org 
 
NEON Citizen Science Academy – http://citizenscienceacademy.org/ 
 (online courses to help you implement citizen science projects in a variety of educational settings) 
 
Project Feeder Watch – www.birds.cornell.edu/pfw/ 
 
Project Noah www.projectnoah.org 
 
SciStarter – http://scistarter.com/index.html (features many projects including Nest Watch, Project Bud 
Burst, Dragonfly Migration, Leaf Snap, Great Lakes Worm Watch, and Camel Cricket Census) 
 
Trout in the Classroom - http://www.troutintheclassroom.org/home 
 
U.S. Phenology Network – www.usanpn.org/usa-national-phenology-network 
 

Environmental Career Resources 
 

Animal Care and Science videos from Kids.gov, including animal keeper, marine biologist, veterinarian, 
wildlife biologist, and zoo keeper https://www.usa.gov/animal-science-careers 
 
Arboriculture Career Paths from the International Society of Arboriculture 
http://www.isa-arbor.com/students/careers InArboriculture/commonCareerPaths.aspx 
with job descriptions for Municipal Arborist/Forester, Utility Arborist/Forester, and Urban 
Forester/Government and a Careers in Arboriculture video https://youtu.be/u8Qn1iAMlSI 
 
Careers in Environmental Health, Chemistry, and Toxicology from National Institute of Health/US 
National Library of Medicine https://toxtown.nlm.nih.gov/text_version/educators.php?id=5 
 
Conservation Connect outdoor career videos from US Fish and Wildlife Service 
http://nctc.fws.gov/conservationconnect/ 

http://www.aza.org/frogwatch/
http://www.globe.gov/
http://www.birdsource.org/gbbc/whycount.html
http://www.greatsunflower.org/
http://www.learner.org/jnorth/
http://www.lostladybug.org/index.php
http://www.monarchwatch.org/
http://citizenscienceacademy.org/
http://www.birds.cornell.edu/pfw/
http://www.projectnoah.org/
http://scistarter.com/index.html
http://www.troutintheclassroom.org/home
http://www.usanpn.org/usa-national-phenology-network
https://www.usa.gov/animal-science-careers
http://www.isa-arbor.com/students/careers%20InArboriculture/commonCareerPaths.aspx
https://youtu.be/u8Qn1iAMlSI
https://toxtown.nlm.nih.gov/text_version/educators.php?id=5
http://nctc.fws.gov/conservationconnect/
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Energy Kids Career Corner, from US Energy Information Administration 
https://www.eia.gov/kids/energy.cfm?page=activities_career_corner 
 
Farming, Fishing and Forestry videos from Kids.gov, including federal wildlife officer and wildlife 
biologist https://www.usa.gov/farming-fishing-forestry-careers 
 
Oil and Gas “Careers in Ohio” from Ohio Oil and Gas Energy Education Project 
http://oogeep.org/industry-workforce/careers/or email acroce@oogeep.org to order free copies 
River Careers profiles from River Works Discovery http://www.riverworksdiscovery.org/river-careers/ 
 
Scientists at the Smithsonian, includes Amphibian Ace, Bat Listener, Bee Tracker, Bird Strike Sleuth, 
Dinosaur Hunter, Frog Follower, Reef Whisperer, Seed Reader and many more 
http://www.smithsonianeducation.org/scientist/index.html 
 
US Environmental Protection Agency “Faces of the EPA” video interviews 
https://www.youtube.com/playlist?list=PLBhfkkujnoRD-7H1lYa5FQ10AFgsjbnlh 
 
US Geological Survey Career Cards for ten different science careers including biological science 
technician, biologist, cartographer, chemist, ecologist, geologist, geographer, hydrologic technician, 
hydrologist, physical scientist, http://education.usgs.gov/careercards.html 
 
Wildlife Biologist Career Spotlight video from US Fish and Wildlife Service & Kids.gov 
http://kids.usa.gov/watch-videos/jobs/wildlife-biologist/index.shtml 
 
Wildlife Officer Career Spotlight video from US Fish and Wildlife Service & Kids.gov 
http://kids.usa.gov/watch-videos/jobs/federal-wildlife-officer/index.shtml 
 
Zoo Keepers from the National Zoo and Kids.gov 
http://kids.usa.gov/watch-videos/jobs/zoo-keepers/index.shtml 
 
“My Future Life” videos, http://www.youtube.com/user/SEOCEMS with career interviews such as Aquatic 
Biologist, Hydrogeologist, Environmental Projects Manager, Plant Pathologist, Wind Energy Assessment, 
& Waste Management. 
 

Online Environmental Science Course Materials 
 
The Habitable Planet: A Systems Approach to Environmental Science 
http://www.learner.org/courses/envsci/index.html 
The Habitable Planet is a multimedia course for high school teachers and adult learners interested in 
studying environmental science. The web site provides a downloadable guide, online textbook, 
interactive teaching and learning tools, and video on demand. Each of the programs in the series 
includes two case studies featuring the work of top scientists in the field. Units: Many Planets, One 
Earth; Atmosphere; Oceans; Ecosystems; Human Population Dynamics; Risk, Exposure, and Health; 
Agriculture; Water Resources; Biodiversity Decline; Energy Challenges; Atmospheric Pollution; Earth's 
Changing Climate. 
 

https://www.eia.gov/kids/energy.cfm?page=activities_career_corner
https://www.usa.gov/farming-fishing-forestry-careers
http://oogeep.org/industry-workforce/careers/
http://www.riverworksdiscovery.org/river-careers/
http://www.smithsonianeducation.org/scientist/index.html
https://www.youtube.com/playlist?list=PLBhfkkujnoRD-7H1lYa5FQ10AFgsjbnlh
http://education.usgs.gov/careercards.html
http://kids.usa.gov/watch-videos/jobs/wildlife-biologist/index.shtml
http://kids.usa.gov/watch-videos/jobs/federal-wildlife-officer/index.shtml
http://kids.usa.gov/watch-videos/jobs/zoo-keepers/index.shtml
http://www.youtube.com/user/SEOCEMS
http://www.learner.org/courses/envsci/index.html
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National Repository of Online Courses: Environmental Science & AP Environmental Science  
http://www.montereyinstitute.org/nroc/nrocdemos.html 
NROC is a library of online courses for students and faculty in higher education, high school, and 
advanced placement. (Note: Both the ES and AP ES courses contain the same content.) 
 
Northwest Center for Sustainable Resources http://www.ncsr.org/ 
NCSR is a national clearinghouse for natural resource curriculum materials used by college faculty and 
high school science teachers. The materials stress a science-based instruction approach to develop an 
accurate understanding of the principles of ecosystem-based resource management and sustainability 
and feature lecture-discussion, laboratory, and field-based teaching and learning approaches. Full 
courses and labs can be downloaded 

http://www.montereyinstitute.org/nroc/nrocdemos.html
http://www.ncsr.org/

