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STATEMENT OF PURPOSE 
 
 

 
The Environmental Science curriculum is designed as a full-year Science course offered to juniors and seniors at the high school level. Students 

will learn about the role that the natural environment plays in their daily lives. This course will focus on environmental relationships as well as the 

pros and cons regarding the amount and types of energy our world uses. Students will learn to analyze issues, develop position statements, collect 

and analyze data obtained both in the laboratory and in the field. 

 

The curriculum is designed to incorporate strategies that facilitate the learning process for the visual and kinesthetic learners by emphasizing 

practical application, strong skill development, and solid content understanding. Students will participate in authentic experiences that strengthen 

their ability to reason, write, and problem-solve in the areas related to Science and technology.  Separately we assess students to gauge progress 

and inform instruction. Benchmark assessments for students in grades 9 through 12 are administered in the form of a midterm and final exam for 

full year courses. *Special Note: Only final exams are administered at the end of quarter courses and semester courses.  
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RATIONALE 
 
 
 

This curriculum is being revised to incorporate new scientific information obtained from an ever-changing world, and it will include a variety of 

student-centered activities. This course seeks to provide students with experiences, knowledge, and skills in the area of Environmental Science that 

will enable them to become a scientifically literate citizen in a world in which that trait will not be considered a luxury. 

 

This course is aligned with the New Jersey Student Learning Standards for Science (NJSLS, also know as NJSLS for Science), the New Jersey 

Student Learning Standards for Technology, the 21st Century Life and Career Practices and the New Jersey Student Learning Standards for English 

Language Arts. Using a variety of materials, resources, and instructional methods, the course reinforces the educational skills of scientific 

interpretation, investigation, problem-solving, critical analysis and research. District initiatives in assessment and critical reading and writing are 

also emphasized. 
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THE LIVING CURRICULUM 

Curriculum guides are designed to be working documents.  Teachers are encouraged to make notes in the margins.  Written comments can serve as 
the basis for future revisions.  In addition, the teachers and administrators are invited to discuss elements of the guides as implemented in the 
classroom and to work collaboratively to develop recommendations for curriculum reforms as needed. 
 
 

AFFIRMATIVE ACTION 

During the development of this course of study, particular attention was paid to material, which might discriminate on the basis of sex, race, 
religion, national origin, or creed.  Every effort has been made to uphold both the letter and spirit of affirmative action mandates as applied to the 
content, the texts and the instruction inherent in this course. 
 
 
 

MODIFICATIONS AND ADAPTATIONS 
 
For guidelines on how to modify and adapt curricula to best meet the needs of all students, instructional staff should refer to the Curriculum 
Modifications and Adaptations included as an Appendix in this curriculum.  Instructional staff of students with Individualized Education 
Plans (IEPs) must adhere to the recommended modifications outlined in each individual plan.  
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GENERAL GOALS 

The students will: 
 

1. be introduced to the major ecological concepts and the environmental problems that affect the world in which they live. 
 

2. learn about technological developments that have created environmental problems as well as technology that is helping to solve 

these problems. 
 

3. relate environmental issues to the lives of the students and their families. 
 

4. examine the social, political and environmental impacts in the decision-making process. 
 

5. suggest and evaluate potential solutions to specific environmental problems while learning to think critically.  
 

6. develop a personal environmental ethic that reflects an understanding of the stewardship responsibility that we all have to the earth.  
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GENERAL PERSONAL SAFETY  
 
The science classroom is potentially the most dangerous place in the school. However, this need not constitute a serious threat if the teacher and 

students have a thorough knowledge of the potential hazards, exercise prudent care and foresight, and use common sense. Accident prevention 

must be included in the performance of every task, and safety instruction must be an integral part of the overall science program. 

 

1. Precautions should be taken to protect those in the classroom from injury from hot or corrosive materials.  
a. In order to reduce the danger from caustic or hot liquids, students and teachers handling such materials should wear protective aprons 

(plastic or neoprene), goggles, and should roll sleeves (which can absorb the liquid), tightly to above the elbow.  
b. Students should never be permitted to work with concentrated acids or bases or with boiling water while seated. 

c. Burns from either hot or caustic materials should be flooded immediately and for at least ten minutes with copious amounts of cold 

water. Following flooding of the bum, the victim should be escorted to the school nurse as quickly possible. Clothing which has 

absorbed caustic materials should be removed as soon as feasible.  The school nurse should be called immediately.  
 

2. High-speed devises such as mechanical rotators, electric drills, fans, etc., should never be operated with protective shields removed or 

opened. Goggles must be worn. 
 

3. Eating anything in the laboratory should be prohibited since it entails an intolerable hazard from toxic or possible infectious materials. 
 

4. Cleanliness and order should be maintained. 
a. Extraneous objects should be moved from work surface. 
b. Glassware and other hardware should be maintained in a clean condition. Chemical or biological residues may constitute a reactive hazard. 

c. Students should be required to thoroughly wash their hands with soap and water following a laboratory session. 
 

5. There are several devices for protecting students and instructors against the corrosive or toxic effects of chemical reagents. 
a. Aprons should be worn by all students working in a laboratory, especially when working with corrosive reagents. 
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b. Gloves should be worn by students when working with concentrated corrosive reagents. Gloves have a tendency to reduce dexterity, 

which may be a hazard in itself. Gloves are generally rubber or plastic. 
c. Long hair can be a serious hazard in the laboratory and should be covered or contained. Fire and reduced visibility are just two of the 

hazards that result from long hair. 
d. Loose clothing is another potential hazard in the laboratory. Loose clothing is less controllable than tight-fitting clothing. Glassware can 

be knocked off benches, clothes can come into contact with open flame, and manual dexterity can be reduced.  
 
 

6. In a demonstration experiment using any flammable liquid such as alcohol, care must be taken to ensure that any flame in the room is a safe 

distance from the volatile liquid. 
 

7. Demonstrations involving explosive or potentially explosive substances must be so arranged as to shield everyone from any danger. Use the 

safety shield to protect observers and the face shield and goggles to protect the demonstrators. Size of apparatus and quantities of reagents 

used in a demonstration should be consistent with safe practice. 
 

8. Observers should be evacuated from seats directly in front of the demonstration table, even if the possibility is remote that injury to them 

might occur from splattering of chemicals, inhalation of fumes, etc. 
 

9. All persons performing science activities involving hazards to the eyes must wear approved eye protection devices. All persons in dangerous 

proximity must likewise be equipped. 
 

10. Chemicals should never be tasted (or placed on the tongue or lips), nor should laboratory glassware be used as drinking vessels. 
 

11. Sandals and open-toe shoes should not be permitted in laboratory areas unless they have a protective covering. 
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GRADING PROCEDURES 

 
Student’s grades are based on the following: 

 

 

Marking Period Grades 
 

Long and Short Term Assessments which may include: 90% 

● Tests, quizzes, and/or worksheets 

● Authentic assessments 

● Technology applications 

● Projects, reports, presentations 

● Laboratory investigations 

● Data Analysis 

● Analysis of assigned readings 

 

Daily Assessments which may include: 10% 

● Active engagement in class activities 

● Demonstration of knowledge and understanding of course material 

● Skills and safety practices during lab investigations 

● Do Now/Exit Questions 

● Homework 

o Final 
Grade 

o Full Year Course 
● Each marking period shall count as 20% of the final grade 

● The midterm assessment will count as 10% of the final grade, 
and the final assessment will count as 10% of the final grade. 
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PARSIPPANY-TROY HILLS TOWNSHIP SCHOOLS 
COURSE PROFICIENCIES  

 

Course: SCN213
 Title:  ENVIRONMENTAL SCIENCE 

 

In accordance with district policy as mandated by the New Jersey Administrative Code and the New Jersey Student 
Learning Standards, the following are proficiencies required for the successful completion of the above named course. 

 
The student will: 

1. compare and contrast the physical conditions that exist in different biomes. 
2. evaluate and explain the relationship of  the stability of an ecosystem on the basis of its biodiversity.  
3. describe how energy and matter move through an ecosystem. 
4. compare the Earth’s atmosphere to that of other planets, and identify the components that are essential for life as we know it.  
5. explain how geographic location and human activities effect weather conditions. 
6. identify the causes and effects of global warming and ozone depletion. 
7. contrast a healthy, aquatic ecosystem and one that is affected by acid rain. 
8. compare early methods of providing food for the table with modern methods of food production. 
9. explain how the size of the mineral particles and the amount of humus in the soil affect its characteristics. 
10. determine the impact population growth has on natural resources. 
11. identify changes that are necessary to ensure the Earth can feed the human population in the future.  
12. locate major watersheds on a map and determine the watershed in which they live. 
13. identify benthic macroinvertebrates that are index species and explain what their presence indicates about the quality of water. 
14. identify chemical and physical factors that affect water quality. 
15. evaluate the importance of wetlands and list the valuable functions that they perform for people and wildlife. 
16. compare and contrast the disposal methods of municipal and hazardous waste and determine which methods have the least detrimental 

impact on our drinking water supplies. 
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17. describe the process of treating water to make it safe for drinking. 
18. explain the distribution of the worlds water supply and the issue of water rights. 
19. investigate the two principles that describe what happens to energy and give examples that demonstrate each one.  
20. compare the amount and forms of energy used in modern and primitive societies. 
21. identify environmental problems caused by the use of fossil fuels and inter the potential of alternative energy sources.  
22. compare the impact of waste dumping to the impact of recovering and recycling. 
23. identify changes in life-style, both personal and global, that will improve the sustainability of planet Earth. 
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I. INTRODUCTION TO ECOLOGY –  

Essential Question(s): a) What factors help an ecosystem to maintain a healthy stability so it can sustain itself throughout    
generations?  

Enduring 
Understanding(s): 

a) The health of an ecosystem can be measured by its’ biodiversity in its’ given climate.  The biotic and 
abiotic components, left untouched by man-made or natural disasters, are designed to recycle themselves in 
order to achieve a high level of sustainability. 

 

INTRODUCTION TO ECOLOGY 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY 
EVALUATION/ 

ASSESSMENT 

TEACHER 

NOTES 

The student will be able to:  Students will:   

1. compare and contrast the 
physical conditions that exist in 
different biomes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

RST.11-
12.2,4,6,7,9,1
0 
HS-ESS2-7 
CCC-STABILITY 
AND CHANGE 

● construct a Venn diagram of 
aquatic and terrestrial 
ecosystems. 

 
● compare and contrast biotic and 

abiotic components of a biome. 
 
● design a chart depicting the 

physical characteristics of each 
individual biome. 

 
● share photographs or videos of 

different biomes they have 
visited on vacations. 

 
● present orally a short paper on a 

biome of their choice. 

Assessed for 
completeness 
 
 
 
Assessed for accuracy 
 
 
 
Assessed using teacher-
made rubric 
 
 
Teacher observation 
 
 
Assessed using teacher-

Model Venn diagram 
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(1) continued 

 
● locate biomes on a world map 

and color code to a key. 

made presentation 
rubric 
Assessed for accuracy. 

 
 
Mercator-projection 
map 

2. evaluate and explain the 
relationship of the stability of an 
ecosystem on the basis of its 
biodiversity. 

RST.11-
12.2,4,6,7,9,1
0 
HS-LS2-2 
HS-LS2.C 

● create a concept map to show 
relationship of levels in a food 
web. 

 
● dissect an owl pellet, identify 

any partially digested animal 
remains and draw conclusions 
about the stability of the 
ecosystem. 

 
● identify food chains from several 

different biomes and relate 
them to the concept of an 
energy map (formally known as 
a biomes pyramid). 

 
● evaluate the advantages and 

disadvantages of human impact 
on predator/prey relationships. 

 
 

Teacher observation 
 
 
Accurate identification 
 
 
 
 
Written assignment 
 
 
 
 
 
Lab report rubric 

Model concept map 
 
 
 
Issues and 
Investigations  p 14 
Activity 1.7 
 
 
 
 
 
 
 
Issues and 
investigations p.17 
Activity 1.9 

3. describe how energy and matter 
move through an ecosystem. 
 
 
 
 

RST.11-
12.2,4,6,7,9,1
0 
WHST.11-
12.2,4,7,8,9 
HS-LS2-3 

● observe the structure of a leaf 
and identify the stomata and the 
chloroplasts. 

 
● analyze the equations for 

photosynthesis and respiration. 

Group assessment on 
laboratory write-up 
 
 
Teacher designed quiz 
 

Biology lab manual 
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(3) continued 

HS-LS2.B  
 
● calculate energy loss (in 

biomass) at each step of 
different food chains. 

 
● create a PowerPoint  

presentation on the 
biogeochemical cycles of nature 
(N,P,CO₂). 

 
● develop an oral presentation 

showing how energy begins in 
the sun and follows a food chain. 

 
 
Teacher assessment of 
ability to carry out 
calculations correctly 
Teacher/student 
designed rubric 
 
 
Oral presentation rubric 
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II. THE ATMOSPHERE 

Essential Question(s): a) How does the Earths’ atmosphere create an environment where life can exist and what types of factors 
can threaten its’ stability? 

Enduring 
Understanding(s): 

a) Over millions of years, the Earths’ original atmosphere slowly changed chemically to a quality of air that 
can support life in a variety of climates. Although its’ evolution seems to be stable, a number of natural and 
man-made factors exist that can alter our atmosphere and lead to such global problems as Acid Rain, Global 
Warming and Ozone depletion. 

 

THE ATMOSPHERE 

PROFICIENCY/OBJECTIVE Standards SUGGESTED ACTIVITY 
EVALUATION/ 

ASSESSMENT 

TEACHER 

NOTES 

The student will be able to:  Students will:   

4. compare the Earth’s 
atmosphere to that of other 
planets, and identify the 
components that are essential 
for life as we know it. 

 

RST.11-
12.2,4,6,7,9,10 
WHST.11-
12.2,4,7,8,9 
HS-ESS1-6 
HS-ESS1.C 

● utilize research options of their 
own choice to determine the 
atmospheric conditions of 
Mercury, Venus, Uranus and 
Mars. 

 
● make a poster of the layer 

divisions of the Earth’s 
atmosphere and the 
percentage distribution of the 
gases the atmosphere contains. 

Teacher assessment of 
research choices and 
accuracy of information 
 
 
Teacher-made rubric 

 
 
 
 
 
Display posters 

5. explain how geographic location 
and human activities affect 
weather conditions. 

RST.11-
12.2,4,6,7,9,10 
WHST.11-
12.2,4,7,8,9 
HS-ESS2.A 
 

● make a model of the Earth’s 
position in reference to the Sun 
during the four seasons of the 
year. 

 
● Identify and write a paragraph 

for each of the four factors that 

Assess for accuracy 
 
 
 
Written assessment 

 
 
 
 
Can be done in 
groups of four 
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affect our weather: 
temperature, moisture, wind 
and clouds. 

6. identify the causes and effects 
of global warming and ozone 
depletion. 
(6) continued 

RST.11-
12.2,4,6,7,8,9,1
0 
WHST.11-
12.2,4,7,8,9 
8.1.12.F.1 
HS-ESS2-6 
CCC-Energy and 
matter 

● after reviewing teacher-
suggested websites, design a 
lab that will compare the heat 
capacity of water an air. 

● identify and present a list of 
human activities that can cause 
and prevent global warming. 

 
● write a paragraph determining 

the relationship between CFC’s 
(chlorofluorocarbons) and 
depletion of the ozone layer 

 

Lab report rubric 
 
 
Presentation rubric 
 
 
 
Completeness of thought 
Ability to engage in 
follow up discussion 

Issues and 
investigations 
Investigation 2.3 
Video: An 
Inconvenient Truth 

7. contract a healthy, aquatic 
ecosystem and one that is 
affected by acid rain. 

RST.11-
12.2,4,6,7,9,10 
WHST.11-
12.2,4,7,8,9 
HS-ESS2-2 
HS-ESS1.A 

● research specific Internet sites 
to obtain information regarding 
the historic 1982 controversy 
surrounding President Ronald 
Regan and Canadian Prime 
Minister Mulrony, when the 
United States was accused of 
sending acid rain over the 
border.  They will present their 
findings as a class debate. 

 
● test and identify the pH level of 

several common substances 
using pH paper and cabbage 
juice. 

Teacher made 
presentation rubric 
 
 
 
 
 
 
 
 
Teacher observation and 
antidotal notes 
 
 
Lab report 

Can be class wide 
debate or several 
small debates. 
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● collect and test local lake water 

and rain water for pH.  They 
will write a conclusion 
statement explaining the 
significance of their results. 

rubric/conclusion 
statement 

III. SOIL AND FOOD PRODUCTION 
Essential Question(s): b) What chemical and physical properties allow us to grow cultivated crops in our soil and how has technology 

contributed to this important aspect of society:  

Enduring Understanding(s): b) All life is supplied with energy that has come from the sun and is trapped in the chemical bonds of green plants,  
Healthy production of these plants as well as health of the soil on our planet.  With the exception of aquatic, 
photosynthetic plants).  In order to produce the food necessary to feed the human race, mankind has had to increase 
growth rate and protect domestically cultivated plants.  As the population grew, so did the demand for food.  Without 
technology and advanced agricultural techniques, this demand would not have been met.  The engineering challenge of 
this field is to maintain crop yields as the population grows or stabilizes. 

 

SOIL AND FOOD PRODUCTION 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY 
EVALUATION/ 

ASSESSMENT 

TEACHER 

NOTES 

The student will be able to:  Students will:   

8. compare early methods of providing 
food for the table with modern 
methods of good production. 

 

RST.11-
12.2,4,6,7,9,10 
WHST.11-
12.2,4,7,8,9 
HS-ESS3-3 
HS-ESS3.C 

● conduct Internet research and  create a two-
sided poster; one ide depicting ancient food 
gathering methods and the other showing 
modern day methods. 

Teacher designed rubric  

9. explain how the size of mineral 
particles and the amount of humus in 
the soil affect its characteristics. 

 
 
 

HS-ESS3-2 
HS-ESS3.A 

● practice reading a soil texture triangle. 
 

● collect and prepare soil samples for testing 
to determine texture and humus content 

 

Teacher observation and 
antidotal notes. 
 
Teacher group observation 
and sample check 

Standard USDA sol 
texture triangle uses 
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● write an essay explaining how soil traits 
affect leaching rate and nutrient levels.  
They will then prepare an oral presentation 
to explain their results. 

 

 
 
 
Teacher made rubric 

 
 
 
Topsoil tour 

IV. POPULATION 
Essential Question(s): c) What is the J-curve growth of human population and how has our technological advances put more strain on our 

natural resources:  

Enduring Understanding(s): c) As human population has grown exponentially since the discovery of Penicillin, the needs of the people (such as 
energy, housing, food and water) have mostly been met by utilizing our resources have been slowly being depleted.  
Advances in technology, including alternative energy, aquaculture and recycling, can slow down the problem and create 
a more sustainable planet for future generations. 

 

POPULATION 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY 
EVALUATION/ 

ASSESSMENT 

TEACHER 

NOTES 

The student will be able to:  Students will:   

10. determine the impact population 
growth has on natural resources. 

 

RST.11-
12.2,4,6,7,9,10 
WHST.11-
12.2,4,7,8,9 
HS-ESS3-3 
HS-ESS3.C 

● construct and compare population pyramids 
for several different countries. 

 
● analyze population pyramids and make 

inferences about future trends. 
 

● simulate a United Nations conference 
attended by each of the six populated 
continents.  They will determine land 
availability, food distribution, and available 
energy resources. 

Assessed for accuracy 
 
 
Teacher observation and 
antidotal notes 
 
 
 
 
Teacher made presentation 
rubric 

 
 
 
 
 
 
 
 
 
www.zpg.net 
 

11. identify changes that are necessary to 
ensure that the Earth can feed the 
human population in the future. 

 

RST.11-
12.2,4,6,7,9,10 
WHST.11-
12.2,4,7,8,9 

● work in small groups to research and arrive 
at a solution for the world’s food problem.  
Then they will videotape and present their 
idea as a TV commercial. 

Teacher observation and 
teacher-made rubric 
 
 

Can be videotaped 
 
 
 

http://www.zpg.net/
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(11) continued 

8.1.12.F.1 
HS-ESS3-4 
HS-ETS1.B 

 
● write and present a series of news reports 

that predict ways that the world will address 
future food needs of a growing human 
population. 

● research the field of aquaculture and 
determine if it is a viable substitute to meet 
future food needs. 

 
● evaluate the risks and benefits of genetically 

modified crops( trans genetic crops). 
 
 

 
 
 
 
 
 
Class consensus and check 
sheet 
 
 
Written personal position 
statement assessed for 
accuracy and thoroughness 

 
 
 
 
 
 
Issues and Investigations 
– 
Investigation 3.10 
 
Issues and Investigations 
–Investigation 3.10 
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V. AQUATIC ENVIRONMENTS 
Essential Question(s): d) What are the unique chemical and physical properties of water that make it essential to life and what dangers 

are posed when water becomes contaminated?  

Enduring Understanding(s): d) Water is essential for all life, to exist as we know it.  Humans have used wetlands, watershed and aquifer 
knowledge to situate their cities and towns and can now use technology to determine the quality of the water around 
them for use and consumption.  Most other organisms on our planet rely on water in some form to carry out life 
processes.  Contamination of any water source will alter the water’s ability to be used in these life processes and be 
irreversibly detrimental. 

 

AQUATIC ENVIRONMENTS 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY 
EVALUATION/ 

ASSESSMENT 

TEACHER 

NOTES 

The student will be able to:  Students will:   

12. locate major watersheds on a map 
and find the watershed in which 
they live. 
 

HS-ESS2-5 
HS-ESS2.C 

● create a model of a watershed and mark 
routes that water could take. 

 
● conduct a lab activity to relate water 

usage and quality to human activity.  
Then show on a state map the specific 
area encompassing the local watershed. 

Assessed using teacher-
made rubric 
 
Lab report rubric 

 
 
 
Issues and 
investigations-Issue 4.1 

13. identify benthic 
macroinvertebrates that are index 
species and explain what their 
presence indicates about the 
quality of water. 

HS-ESS3-6 ● prepare their own field guide for use in 
identifying a variety of common 
macroinvertebrates. 

 
● analyze hypothetical water samples and 

determine the quality of the sample 
based on the index organisms that are 
present. 

Assessed for 
completeness and 
accuracy 
 
Teacher-made rubric 

 

14. identify chemical and physical 
factors that affect water quality. 

RST.11-12.3 
WHST.11-12.2,4 

● run lab tests on water samples collected 
locally to determine pH, temperature, 

Lab report rubric 
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(14) continued 

HS-ESS3-3 dissolved oxygen levels, nitrate and 
phosphate levels, and turbidity levels. 

● role-play a town meeting where changes 
in temperature, pH, and nitrate and 
phosphate levels are affecting water 
quality.  The meeting should result in a 
list of solutions for adjusting water 
quality in the locality. 

 
 
Teacher-made oral 
presentation rubric 

15. evaluate the importance of 
wetlands and identify the valuable 
functions that wetlands perform for 
people and wildlife 

 
 
 
 
 

RST.11-
12.2,4,6,7,9,10 
WHST.11-
12.2,4,7,8,9 
HS-ESS3-3 
HS-ESS3.C 
 
 
 
 

● work in small groups to brainstorm ideas 
about their specifically assigned wetland 
type.  Then relate the properties of that 
wetland example to the improved water 
quality of an area and the ability of an 
area to reduce flooding.  Each group will 
prepare and submit a written summary 
of their findings. 

 
●  

Written summaries 
assessed for ability to 
make clear and accurate 
connections 

 

 

16. compare and contrast the disposal 
methods of municipal and 
hazardous waste and determine 
which methods have the least 
detrimental impact on our drinking 
water supplies 

 
 
 
 
 
 

 
 

RST.11-12.8,9,10 
WHST.11-
12.1,7,8,9 
HS-ESS3-5 
HS-ESS3.C 

● work in pairs to create a flow chart 
identifying primary and secondary 
treatment methods of municipal sewage. 

 
● write a persuasive paper convincing a 

jury that the water contamination in 
Woburn, Massachusetts in 1982 led to 
the leukemia cases in eight local children. 

 
● construct a wheel featuring point and 

non-point source pollution along with a 
component that identifies various types 
of each. 

Assessed for accuracy 
 
 
 
Paper and presentation 
assessed using teacher-
made rubric 
 
 
Assessed for 
completeness 
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VI. WATER FOR HUMAN USE 
Essential Question(s): e) How is water distributed by nature around the planet and how is water distributed by humans around the planet?  

Enduring Understanding(s): e) Although no one individual life form has the right to “own” water, humans have diverted water for their own use 
for thousands of years.  Fresh water on our planet is in very finite supply and can become contaminated in a number of 
ways.  Technological water treatment processes and water protection laws have helped keep the availability of 
accessible water high and has helped our society move toward a future of water sustainability even though population 
numbers continue to rise.  Clean water is not evenly distributed in our World, and international intervention will be 
necessary for as long as there are people on the planet. 

 

WATER FOR HUMAN USE 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY 
EVALUATION/ 

ASSESSMENT 

TEACHER 

NOTES 

The student will be able to:  Students will:   

17. describe the process of treating 
water to make it safe for drinking. 
 

HS-ESS3-4 
HS-ESS3.C 

● devise and implement a strategy that 
uses physical and chemical methods to 
clean a 500 ml sample of artificially 
contaminated water. 

● visit a sewage treatment facility.  They 
will determine the quality of their 
drinking water by testing for pH, copper, 
iron, water hardness and chlorine. 

Lab report rubric 
 
 
 
Teacher-make rubric 

 
 
 
 
Tap water tour 

18. explain the distribution of the 
worlds’ water supply and the issue 
of water rights. 

HS-ESS2-6 
HS-ESS2.C 

● utilize an apple to represent the Earth.  
Then they will divide it in sectional pieces 
in terms of the distribution of fresh and 
salt water found on the Earth’s surface. 

 
● create a pie graph showing the 

distribution of the world’s water supply. 
 
● design a lab that will demonstrate a 

Teacher observation and 
antidotal notes. 
 
 
 
Assessed for accuracy 
 
 
Teacher-made rubric 
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minimum of three processes that are 
part of the hydrologic cycle. 

 

VII. ENERGY 
Essential Question(s): f) If energy cannot be created of destroyed, how does it move through our environment and what impact does our 

demand of energy have on its’ quantity?  

Enduring Understanding(s): f) The Laws of Conservation of energy state that energy cannot be created or destroyed and some energy is always 
lost during energy conversions.  Knowledge of these laws has allowed us to change one form of energy to another to 
accommodate our continuous demand, as our history of energy use shows. Unfortunately, some forms of energy are 
non-renewable, meaning that they cannot be returned to us to use again.  So We must begin to explore forms of 
renewable energies such as solar, wind and water in order to sustain the demand in the future.  In addition, we must 
begin to think of how our life styles and natural resource demands need to be altered to ensure a better  planet for all 
future generations, 

 

ENERGY 

PROFICIENCY / OBJECTIVE Standards SUGGESTED ACTIVITY 
EVALUATION/ 

ASSESSMENT 

TEACHER 

NOTES 

The student will be able to:  Students will:   

19. investigate the two principles that 
describe what happens to energy 
and give examples that 
demonstrate each one. 
 

RST.11-12.3 
WHST.11-
12.1,7,8,9 
HS-PS3-3 
HS-PS3.A 

● conduct a lab activity that converts heat 
energy to mechanical energy and back to 
heat energy.  Then they will calculate the 
energy lost in terms of a percentage as 
energy converts from one form to 
another. 

Teacher-made rubric 
 
Assessed for accuracy 

 

20. compare the amount and forms of 
energy used in modern and 
primitive societies. 

RST.11-
12.2,4,6,7,9,10 
WHST.11-
12.2,4,7,8,9 
8.1.12.F.1 
HS-PS3-1 
HS-PS3.B 

● graph human population growth and 
compare it to the growth in energy use. 

 
● interview a senior citizen and ask this 

person to share experiences regarding 
how energy related technology has 
changed over the past century. 

Graph assessed for 
accuracy 
 
 
Class discussion 
 
Antidotal notes 

Issues and 
Investigations –Issue 
6.2 
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● utilize Internet research to determine the 

types of energy being used in various 
countries around the world.  Then they 
will prepare a written statement 
describing these differences. 

 
Teacher-made rubric 

21. identify environmental problems 
caused by the use of fossil fuels and 
infer the potential of alternative 
energy sources. 

 
 

HS-ESS3-2 
HS-ESS3.A 

● “mine” a chocolate chip cookie to 
evaluate damage done during surface 
mining. 

 
● write an editorial for the school paper 

describing ways that students can cut 
down on use of fossil fuels in their daily 
lives. 

 
● conduct a lab activity to build a solar 

cooker and allow it to function outside. 
 

● determine the potential for harnessing 
wind energy by first researching a 
specified website.  They will then 
monitor and record wind speeds for a 
specified amount of time. 

Teacher -prepared check 
sheet 
 
 
 
Peer assessment using 
student/teacher-prepared 
rubric 
 
 
Functionality of solar 
cooker 
 
Written findings assessed 
for accuracy and 
thoroughness 

 
 
 
 
 
 
 
 
 
 
 
 
 
www.awea.org 
 

http://www.awea.org/
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22. compare the impact of waste 
dumping to the impact of 
recovering and recycling. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

23. Identify changes in life style, both 
personal and global, that will 
improve the sustainability of planet 
Earth. 

RST.11-
12.2,4,6,7,9,10 
WHST.11-
12.2,4,7,8,9 
HS-ESS3-3 
HS-ESS3.C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
WHST.11-
12.4,6,9,10 
8.2.12.B.1 

● conduct a simulated activity to sort and 
measure the types of garbage left in a 
typical school garbage can. 

 
● Research selected Internet sites to 

determine the recycling laws currently in 
their own state. 

 
● Write a play designed for small children 

that teaches them what to recycle and 
why  

 
● compare and contrast above ground and 

belowground landfills along with the 
impact they have on the environment.  
Then they will prepare a written 
statement to summarize findings. 

 
 
 
 
 
 
 
 
 
 
 
 
 

● design a new packaging idea for an 
item of their choice that currently uses 
wasteful practices. 

 

Conclusion statement 
assessed for thoroughness 
 
 
Written statement and 
check list assessed for 
accuracy 
 
Teacher-made 
presentation rubric 
 
 
Teacher-made statement 
rubric 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Teacher –made 
presentation rubric 
 
 

Teacher should 
monitor carefully 
 
 
www.epa.gov 
 

http://www.epa.gov/
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HS-ESS3-6 
HS-ETS1.B 
 

● design and prepare one poster 
promoting car pooling. 

 
● create a “Guide to Green Living” 

focusing on the life style of teenagers. 
 

● create a written survey to be 
administered to their respective 
classmates that evaluates the impact 
the course had on them personally. 

 
 

Student-made rubric 
 
 
Teacher-made rubric 
 
 
Functionality of survey 
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BIBLIOGRAPHY (continued) 

 

Websites: 
 

www.awea.org 
 

www.epa.gov 
 

www.galleryofmapprojections.com 
 

www.muckleshoot.nsn.us/food_gathering 
 

www.populationconnection.org 
 

www.scu.edu/ethics/publications/iie/v4n1 
 

www.worldwatch.org 
 

www.zpg.net 
 

www2.carolina.com 

 
 
 
 
 
 

http://www.awea.org/
http://www.epa.gov/
http://www.galleryofmapprojections.com/
http://www.muckleshoot.nsn.us/food_gathering
http://www.populationconnection.org/
http://www.scu.edu/ethics/publications/iie/v4n1
http://www.worldwatch.org/
http://www.zpg.net/
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Sample Authentic Assessment 
 

 

SCENARIO: 

 

You are working as an environmental chemist at the Parsippany-Troy Hills Department of Sewer and Water. A problem has arisen, you 

have been given a sample of tap water and asked to test it to determine the level of impurities, especially those that pose health hazards. 

You will compare your results to those of your colleagues in order to determine if the town’s water supply meets the State’s quality 

standards. 

 

TASK: 

 

Using actual water quality testing materials you will: 

● test for chlorine. 
● test for pH. 
● test for traces of copper and iron. 
● test for mineral content (water hardness). 

 
After completing these tests, you will: 

● determine the connection between water pH and the presence of iron and copper in the water.  
● research ways that hard water can be “softened” in order to increase its effectiveness. 
● account for the need for the addition of chlorine to a town’s water supply. 
● prepare a detailed written explanation of your findings. 
● prepare a written and oral presentation to be delivered to the Town Council. 
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RUBRIC FOR  AUTHENTIC ASSESSMENT 
 

CATEGORY o ACCOMPLISHED o DEVELOPING o NEEDS IMPROVEMENT 
o  

o  
LAB TEST 

PROCEDURES 

o Procedure is complete, clearly 

stated in full sentences, and presented in a 

logical order. All necessary steps are 

included. Nuances of good technique are 

included in the procedure including how to 

recognize when the procedure is complete. 

o Procedure is brief and/or not 

presented in a sequential fashion. An 

occasional direction may be open to 

ambiguity. 

o Procedure is missing steps or steps 

are not in logical order. The desired results 

could not be obtained using this method. 

o  
CONTENT TO 

INCLUDE 

RESEARCH 

o Includes all essential information 

with full elaboration and details provided 

throughout. 

o Some essential information 

missing. Only minimal elaboration.  Little 

detail provided. 

o Much information missing. No 

elaboration. No detail provided. 

o  

o QUALITY OF 

DATA 

COLLECTED 

o Demonstrates an understanding of 

the task, completes all required tests and 

provides an accurate and insightful 

explanation with a comprehensive 

evaluation. 

o Demonstrates a partial 

understanding of the task and tests 

performed with some requirements 

missing, and limited explanation/evaluation 

provided. 

o Demonstrates minimal 

understanding of task and tests performed. 

Does not complete requirements. No 

explanation/ evaluation provided. 

o  
o TEST 

DETERMINATION 

o Interpretation is accurate and clearly 

stated to include all possible out-comes. 
o Interpretation includes basic data 

expected in experiment along with most 

possible data outcomes. 

o Interpretation is faulty and/or fails 

to explain possible data outcomes. 

o ABILITY TO 

COMMUNICATE 

RESULTS 

o Analysis demonstrates the student 

understands the results and knows how to 

explain them with convincing clarity. 

o Analysis demonstrates the student 

has reviewed the results; however, 

conclusion lacks convincing evidence to 

support findings. 

o Analysis shows some results, but 

results are missing and/or conclusions are 

confused. 

o  
o  

ORAL 

PRESENTATION 

o Information is very well organized 

and presented in a logical, coherent 

sequence that is communicated with 

confidence, clarity and enthusiasm. 

Appropriate language is used. Written text 

either hardly or never used. 

o Information is loosely organized. 

Student has difficulty organizing tasks, 

presenting material and communicating 

information. Written text heavily relied 

upon, but to  little avail. 

o Information is not organized at all. 

Student has very little material to work 

with and is unable to coherently  

communicate thoughts. Written text 

provides little or no assistance. 
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APPENDIX B LAB REPORT RUBRIC 
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LAB REPORT RUBRIC 
 

o CATEGORY Excellent o Acceptable o Unsatisfactory 

o  

o Experimental 

Design 

o Experimental design is a well-

constructed test of the stated hypothesis. 
o Experimental design is structured to 

test the hypothesis. Minor details may be  

lacking,  but do not affect the outcome. 

o Experimental design is not relevant to 

the hypothesis. 

o  

o Procedures 

             Procedures  are  listed  in  clear steps. 

Each step is numbered and is a complete 

sentence. 

o Procedures are listed in a logical 

order. Generally, steps are numbered and 

written in complete sentences. 

o Procedures do not accurately list the 

steps of the experiment. 

o  
o  

o Data Collection 

o Raw data is relevant to the objective 

and is carefully organized and presented in an 

appropriate table format. Table has 

appropriate title. Measurements  are 

accurately reported.  Correct SI units given. 

o Data are relevant to the objective. 

Data are organized and presented in an 

organized way. Measurements may include 

minor inaccuracies that do not affect the 

outcome. 

o Data is incomplete, irrelevant, poorly 

organized or presented. Measurements are 

mostly inaccurate and no units are used. 

o  

o Data 

Processing and     

Presentation 

o Calculations include formula, 

numbers with units, answers with units and 

proper number of significant digits (SD) 

using SI units and scientific notation. Graphs 

include title, variables with units, curve of 

best fitted (CBF). Helps math sequence with 

written explanation when necessary. 

o Graphs and calculations are accurate. 

Some  of the required elements are loosely 

provided. Minor mistakes in measurements 

do not  affect the outcome. 

o Graphs and/or calculations are 

incomplete, very inaccurate, and/or include 

major mistakes in measurement. 

o  
o  

o Conclusion 

and 

Evaluation 

o Accurately explains results in detail 

using prior knowledge. Refers to the  stated  

problem and is supported by evidence from 

the data/observations. Posed questions are 

answered appropriately. Fully evaluates 

investigative procedure and makes 

recommendations for future work. 

o Attempts to explain results using 

prior knowledge. Refers to the stated problem 

with some evidence from the 

data/observations. Posed questions are 

basically answered.  Some evaluation of 

investigative procedure and/or 

recommendations for future work is 

provided. 

o Refers to the stated problem only. 

Posed questions are mentioned but not really 

answered. No evaluation of investigative 

procedure and/or recommendations for future 

work. 
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APPENDIX C SELF ASSESSMENT 
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PORTFOLIO AND SELF- ASSESSMENT INSTRUCTIONS FOR  STUDENT WORKFOLDER  

 

Three pieces from last year’s portfolio will be saved and kept in this year’s portfolio. Choose these three (3) pieces based on the work you were 

most proud of, or that created a valuable learning experience. 

 

 

A record log will be stapled to the inside of your portfolio. You are to include the following every time we ad content to the portfolio. 

 

1. Date the assignment was completed 
2. Type of assignment 
3. Grade 
4. Skills demonstrated by the work 
5. Self-assessment 

 
Type of assignment:  quiz, test, lab, project, extra credit, homework, etc. 

 

Skills demonstrated: science content knowledge, use of scientific method, laboratory skills, problem solving/critical thinking, writing skills, math 

skills, cooperative learning, graphing skills, ability to follow directions, etc. 

 

Self assessment: reaction to grade or feedback, quality of work, strengths and weaknesses, “Things I struggled with,” progress made, “What 

I would do differently to improve,” why this assignment is missing, plan for future assignments, etc. 

 

 

At the end of every marking period, you are to write a self-reflection, commenting on your progress for the current marking period. Your portfolio 

will then be reviewed for a quiz grade. Your grade will be based upon organization, inclusion of all relevant work, a completed log, and a 

thoughtful self-reflection. 
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PORTFOLIO AND SELF- ASSESSMENT SHEET FOR STUDENT WORK 

FOLDER  
 

Name _  Course _  
 

Date 

Completed 
Assignment Grade Skills Self-Assessment 
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Marking Period  _  

 

 

MID- YEAR REFLECTION 

 
After looking over your work folder with all of your assessments from this year, what are your strengths? What are your weaknesses? 
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How can you continue to use your strengths to be successful?  Be specific and explain. 

 

 

 

 

 

 

How can you improve your areas of weakness? Give yourself at least one goal in order to help you improve. 

 

 

 

 

 

 

Which assessment(s) are you most proud of?  Explain why. 

 

 

 

 

 

Which assessment(s) do you think you could have done better on?  Explain why and how. 
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We are now half-way through the school year. What will you continue to strive for? How do you plan on doing this? 

 

 

 

WORKFOLDER REFLECTION 

 

 

Look through the various items in your work folder and take a moment to think about this school year. Answer the following questions in the form 

of a paragraph to reflect on your progress so far this year. 

 

 

▪ What  were some of your goals  in  the beginning of     this  school year? Have you made progress towards achieving them? 
 

▪ What are some goals you have for the rest of this school year? 
 

▪ In what areas did you have the most success? Be specific by indicating the topics in which you feel most confident.  
 

▪ In what areas did you have difficulty?  What are some ways you can improve in those areas? 
 

▪ What can you do to prepare yourself for the final exam? 
 

▪ Now that more than half of the year has passed, what are some things that you have learned that will help you next year? (e.g., 

study skills, putting more effort in homework, etc.) 
 

▪ What are some things that you enjoy about this class? What are some things you don’t like? Do you have any suggestions as to 

what would make the class better? 
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APPENDIX D NEW JERSEY STUDENT LEARNING STANDARDS 

 
3 - English Language Arts 
4 - Mathematics 
5 - Science 
8 - Technology 
9 - 21st Century Life and Careers 

 

 
 
 

http://www.state.nj.us/education/cccs/2016/ela/
http://www.state.nj.us/education/cccs/2016/math/
http://www.state.nj.us/education/cccs/2016/science/
http://www.state.nj.us/education/aps/cccs/tech/
http://www.state.nj.us/education/aps/cccs/career/
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APPENDIX E CURRICULUM MODIFICATIONS & ADAPTATIONS 
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