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I. COURSE ORGANIZATION 

  

II. COURSE DESCRIPTION 
Environmental Science is a year- long course for those students interested in increasing their 

understanding of the environment. Topics include: 

 ecology 

 meteorology 

 water resources and human water use 

 soil and mineral resources 

 energy resources and human energy use 

 human communities (agriculture and land use planning) 

 Classes meet 3 times a week. (This includes one single period of 40 minutes and 2 block periods 

each week.  The course is conducted using the inquiry based techniques of the Next Generation 

Science Standards. 

III. COURSE MISSION 
Environmental Science will provide students with a broad based understanding of our 

environment.  Through study of ecology and world biomes, biogeochemical cycles and 

human uses of and impacts on the environment students will be prepared to understand 

and evaluate environmental issues. 

IV. DEPARTMENT MISSION 
The primary goal of the Science Department of Lower Cape May Regional High School 

is to support and prepare students to lead successful lives by helping them to:  

 Communicate Effectively  

 Think critically and creatively  

 Solve problems resourcefully  

 Use technology effectively  

 Work cooperatively  

 Develop as self-directed learners 

 

Length:  4 Quarters      Credits:  5 

Periods Per Week:  3: 1 – 40 minute  
                                    2 – 90 minute     Weighted: _______________ 

Prerequisites:  CB Physical Science, CB Biology  



V. COURSE STRUCTURE 
Environmental Science will be taught using a variety of inquiry based activities, 

providing students with opportunities to implement concepts and conduct research. 

VI. COURSE LEVEL ASSESSMENTS & BENCH MARKS 

Students in Environmental Science will be assessed each quarter using a variety of 

assessment types (see Appendices for sample materials and assessments)   

VII.   UNITS(Description and Standards 

 

UNIT 1:  Physical Properties of Matter 
This unit is a refresher, bringing students back up to speed on how matter behaves.  This material 

is necessary for comprehending ideas presented in most parts of the course and are placed first.  

Topics include: 

 Atomic Structure 

 Ionic and Covalent Bonding 

 Phases of Matter 

 Temperature 

 Density 

 Specific and Latent Heat 

 Absorption and Reflection of Radiant Energy 

 

NGSS STANDARDS 
HS-PS1-1. Use the periodic table as a model to predict the relative properties of elements based on the patterns 

of electrons in the outermost energy level of atoms.  [Clarification Statement:  Examples of properties that could be 

predicted from patterns could include reactivity of metals, types of bonds formed, numbers of bonds formed, and reactions with oxygen.] 

[Assessment Boundary:  Assessment is limited  

HS-PS1-2. Construct and revise an explanation for the outcome of a simple chemical reaction based on the 

outermost electron states of atoms, trends in the periodic table, and knowledge of the patterns of 

chemical properties. [Clarification Statement: Examples of chemical reactions could include the reaction of sodium and 

chlorine, of carbon and oxygen, or of carbon and hydrogen.] [Assessment Boundary: Assessment is limited to chemical reactions 

involving main group elements and combustion reactions.]  

HS-

PS1-

5. 

Apply scientific principles and evidence to provide an explanation about the effects of 

changing the temperature or concentration of the reacting particles on the rate at which a 

reaction occurs.  [Clarification Statement:  Emphasis is on student reasoning that focuses on the number and energy of 

collisions between molecules.] [Assessment Boundary:  Assessment is limited to simple reactions in which there are only two 

reactants; evidence from temperature, concentration, and rate data; and qualitative relationships between rate and 

temperature.] 

HS-PS1-7. Use mathematical representations to support the claim that atoms, and therefore mass, are 

conserved during a chemical reaction. [Clarification Statement:  Emphasis is on using mathematical ideas to 

communicate the proportional relationships between masses of atoms in the reactants and the products, and the translation of these 

relationships to the macroscopic scale using the mole as the conversion from the atomic to the macroscopic scale. Emphasis is on 

assessing students’ use of mathematical thinking and not on memorization and rote application of problem- solving techniques.]  

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 
Developing and Using Models 

Develop a model based on evidence 

to illustrate the relationships 

between systems or between 

components of a system. (HS-PS1-8) 

PS1.A:  Structure and Properties 

of Matter 

Each atom has a charged 

substructure consisting of a nucleus, 

which is made of protons and 

Patterns 

Different patterns may be observed 

at each of the scales at which a 

system is studied and can provide 

evidence for causality in 
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Use a model to predict the 

relationships between systems or 

between components of a 

system. (HS-PS1-1) 

 

Planning and Carrying Out 

Investigations 

Plan and conduct an investigation 

individually and collaboratively to 

produce data to serve as the basis for 

evidence, and in the design: decide 

on types, how much, and accuracy 

of data needed to produce reliable 

measurements and consider 

limitations on the precision of the 

data (e.g., number of trials, cost, 

risk, time), and refine the design 

accordingly. (HS-PS1-3) 

 

Obtaining, Evaluating, and 

Communicating Information 

Communicate scientific and 

technical information (e.g. about the 

process of development and the 

design and performance of a 

proposed process or system) in 

multiple formats (including orally, 

graphically, textually, and 

mathematically). (HS-PS2-6) 

 

neutrons, surrounded by 

electrons.(HS-PS1-1) 

The periodic table orders elements 

horizontally by the number of 

protons in the atom’s nucleus and 

places those with similar chemical 

properties in columns. The repeating 

patterns of this table reflect patterns 

of outer electron states.(HS-PS1-1) 

The structure and interactions of 

matter at the bulk scale are 

determined by electrical forces 

within and between atoms. (HS-PS1-

3), (secondary to HS-PS2-6) 

 

PS2.B:  Types of Interactions 

Attraction and repulsion between 

electric charges at the atomic scale 

explain the structure, properties, and 

transformations of matter, as well as 

the contact forces between material 

objects.(HS-PS1-1), (secondary to 

HS-PS1-3), (HS-PS2-6) 

 

explanations of phenomena. (HS-

PS1-1), (HS-PS1-3) 

 

Energy and Matter 

In nuclear processes, atoms are not 

conserved, but the total number of 

protons plus neutrons is 

conserved. (HS-PS1-8) 

Structure and Function 

Investigating or designing new 

systems or structures requires a 

detailed examination of the 

properties of different materials, the 

structures of different components, 

and connections of components to 

reveal its function and/or solve a 

problem. (HS-PS2-6) 

 

 

Sample Activities in APPENDIX I 

 

UNIT 2:  Ecology 

The natural world is the support system for all organisms.  This unit will provide students with a 

strong background in the structure of ecosystems and how matter and energy move through these 

systems.  Additionally, the unit will include study of interactions between species, ecosystem 

diversity, stability and change over time.  Topics include: 

 ecosystem structure 

 energy flow 

 ecosystem diversity 

 changes over time 

 biogeochemical cycles 

 population biology (carrying capacity, reproductive strategies, survivorship) 

 

NGSS STANDARDS 
HS-LS2-

1. 

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

affect carrying capacity of ecosystems at different scales.  [Clarification Statement: Emphasis is on quantitative 

analysis and comparison of the relationships among interdependent factors including boundaries, resources, climate, and competition. 

Examples of mathematical comparisons could include graphs, charts, histograms, and population changes gathered from simulations or 

historical data sets.] [Assessment Boundary:  Assessment does not include deriving mathematical equations to make comparisons.] 
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HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence about factors 

affecting biodiversity and populations in ecosystems of different scales. [Clarification Statement:  Examples of 

mathematical representations include finding the average, determining trends, and using graphical comparisons of multiple sets of data.] 

[Assessment Boundary:  Assessment is limited to provided data.] 

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

aerobic and anaerobic conditions. [Clarification Statement: Emphasis is on conceptual understanding of the role of aerobic and 

anaerobic respiration in different environments.] [Assessment Boundary:  Assessment does not include the specific chemical processes of 

either aerobic or anaerobic respiration.] 

HS-LS2-4 Use mathematical representations to support claims for the cycling of matter and flow of energy 

among organisms in an ecosystem. [Clarification Statement: Emphasis is on using a mathematical model of stored energy in 

biomass to describe the transfer of energy from one trophic level to another and that matter and energy are conserved as matter cycles and 

energy flows through ecosystems. Emphasis is on atoms and molecules such as carbon, oxygen, hydrogen and nitrogen being conserved as 

they move through an ecosystem.] [Assessment Boundary:  Assessment is limited to proportional reasoning to describe the cycling of 

matter and flow of energy.] 

HS-LS2-

5. 

Develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling of 

carbon among the biosphere, atmosphere, hydrosphere, and geosphere.  [Clarification Statement:  Examples 

of models could include simulations and mathematical models.] [Assessment Boundary:  Assessment does not include the specific 

chemical steps of photosynthesis and respiration.] 

HS-

LS2-6. 

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

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

may result in a new ecosystem. [Clarification Statement:  Examples of changes in ecosystem conditions could include 

modest biological or physical changes, such as moderate hunting or a seasonal flood; and, extreme changes, such as volcanic eruption 

or sea level rise.] 

HS-

LS2-

7. 

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

environment and biodiversity.*  [Clarification Statement:  Examples of human activities can include urbanization, 

building dams, and dissemination of invasive species.] 

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

reproduce. 

[Clarification Statement:  Emphasis is on: (1) distinguishing between group and individual behavior, (2) identifying evidence supporting the 

outcomes of group behavior, and (3) developing logical and reasonable arguments based on evidence. Examples of group behaviors could 

include flocking, schooling, herding, 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 
Using Mathematics and 

Computational Thinking 

Create or revise a simulation of a 

phenomenon, designed device, 

process, or system. (HS-LS4-6) 

Use mathematical and/or 

computational representations of 

phenomena or design solutions to 

support explanations. (HS-LS2-1) 

Use mathematical representations of 

phenomena or design solutions to 

support and revise 

explanations. (HS-LS2-2) 

 

Constructing Explanations and 

Designing Solutions 

Design, evaluate, and refine a 

solution to a complex real-world 

problem, based on scientific 

knowledge, student-generated 

sources of evidence, prioritized 

criteria, and tradeoff 

considerations. (HS-LS2-7) 

 

Engaging in Argument from 

LS2.A:  Interdependent 

Relationships in Ecosystems 

Ecosystems have carrying 

capacities, which are limits to the 

numbers of organisms and 

populations they can support. These 

limits result from such factors as the 

availability of living and nonliving 

resources and from such challenges 

such as predation, competition, and 

disease. Organisms would have the 

capacity to produce populations of 

great size were it not for the fact that 

environments and resources are 

finite. This fundamental tension 

affects the abundance (number of 

individuals) of species in any given 

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

 

LS2.C:  Ecosystem Dynamics, 

Functioning, and Resilience 

A complex set of interactions within 

an ecosystem can keep its numbers 

and types of organisms relatively 

constant over long periods of time 

Cause and Effect 

Empirical evidence is required to 

differentiate between cause and 

correlation and make claims about 

specific causes and effects. (HS-

LS2-8), (HS-LS4-6) 

 

Scale, Proportion, and Quantity 

The significance of a phenomenon is 

dependent on the scale, proportion, 

and quantity at which it occurs. (HS-

LS2-1) 

Using the concept of orders of 

magnitude allows one to understand 

how a model at one scale relates to a 

model at another scale. (HS-LS2-2) 

 

Stability and Change 

Much of science deals with 

constructing explanations of how 

things change and how they remain 

stable. (HS-LS2-6), (HS-LS2-7) 
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Evidence 

Evaluate the claims, evidence, and 

reasoning behind currently accepted 

explanations or solutions to 

determine the merits of 

arguments.(HS-LS2-6) 

Evaluate the evidence behind 

currently accepted explanations to 

determine the merits of 

arguments. (HS-LS2-8) 

 

Connections to Nature of Science 

Scientific Knowledge Is Open to 

Revision in Light of New Evidence 

Most scientific knowledge is quite 

durable, but is, in principle, subject 

to change based on new evidence 

and/or reinterpretation of existing 

evidence. (HS-LS2-2) 

Scientific argumentation is a mode 

of logical discourse used to clarify 

the strength of relationships between 

ideas and evidence that may result in 

revision of an explanation. (HS-LS2-

6), (HS-LS2-8) 

 

under stable conditions. If a modest 

biological or physical disturbance to 

an ecosystem occurs, it may return 

to its more or less original status 

(i.e., the ecosystem is resilient), as 

opposed to becoming a very 

different ecosystem. Extreme 

fluctuations in conditions or the size 

of any population, however, can 

challenge the functioning of 

ecosystems in terms of resources and 

habitat availability. (HS-LS2-2), 

(HS-LS2-6) 

Moreover, anthropogenic changes 

(induced by human activity) in the 

environment—including habitat 

destruction, pollution, introduction 

of invasive species, overexploitation, 

and climate change—can disrupt an 

ecosystem and threaten the survival 

of some species. (HS-LS2-7) 

 

LS2.D:  Social Interactions and 

Group Behavior 

Group behavior has evolved because 

membership can increase the 

chances of survival for individuals 

and their genetic relatives. (HS-LS2-

8) 

 

LS4.C:  Adaptation 

Changes in the physical 

environment, whether naturally 

occurring or human induced, have 

thus contributed to the expansion of 

some species, the emergence of new 

distinct species as populations 

diverge under different conditions, 

and the decline–and sometimes the 

extinction–of some species. (HS-

LS4-6) 

 

LS4.D:  Biodiversity and Humans 

Biodiversity is increased by the 

formation of new species 

(speciation) and decreased by the 

loss of species 

(extinction). (secondary to HS-LS2-

7) 

Humans depend on the living world 

for the resources and other benefits 

provided by biodiversity. But human 

activity is also having adverse 

impacts on biodiversity through 

overpopulation, overexploitation, 

habitat destruction, pollution, 
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introduction of invasive species, and 

climate change. Thus sustaining 

biodiversity so that ecosystem 

functioning and productivity are 

maintained is essential to supporting 

and enhancing life on Earth. 

Sustaining biodiversity also aids 

humanity by preserving landscapes 

of recreational or inspirational 

value. (secondary to HS-LS2-7), 

(HS-LS4-6) 

 

ETS1.B:  Developing Possible 

Solutions 

When evaluating solutions it is 

important to take into account a 

range of constraints including cost, 

safety, reliability and aesthetics and 

to consider social, cultural and 

environmental impacts. (secondary 

to HS-LS2-7), (secondary to HS-

LS4-6) 

Both physical models and computers 

can be used in various ways to aid in 

the engineering design process. 

Computers are useful for a variety of 

purposes, such as running 

simulations to test different ways of 

solving a problem or to see which 

one is most efficient or economical; 

and in making a persuasive 

presentation to a client about how a 

given design will meet his or her 

needs. (secondary to HS-LS4-6) 

 

 

For Sample Activities see APPENDIX II 

 

UNIT 3: Meteorology 

Meteorology is the effect of incoming solar radiation on the earth’s atmosphere.  This unit 

addresses the structure of the earth’s atmosphere, how incoming radiation affects both the gasses 

in the atmosphere and the earth’s surface and how those effects cause weather.  Topics include: 

 Composition of the atmosphere 

 Absorption, Reflection and Scattering of electromagnetic radiation 

 Climate, seasons and latitude 

 Convection and Coriolis effect 

 Local and global winds 

 Humidity (specific and relative) 

 Cloud formation and types of cloud 

 Air masses, fronts and weather maps 

 

NGSS Standards 
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HS-ESS2-4. Use a model to describe how variations in the flow of energy into and out of Earth 

systems result in changes in climate. [Clarification Statement: Examples of the causes of climate 

change differ by timescale, over 1-10 years: large volcanic eruption, ocean circulation; 10-100s of years: 

changes in human activity, ocean circulation, solar output; 10-100s of thousands of years: changes to Earth's 

orbit and the orientation of its axis; and 10-100s of millions of years: long-term changes in atmospheric 

composition.]  
HS-ESS3-5 Analyze geoscience data and the results from global climate models to make an evidence-

based forecast of the current rate of global or regional climate change and associated 

future impacts to Earth systems. [Clarification Statement: Examples of evidence, for both data and 

climate model outputs, are for climate changes (such as precipitation and temperature) and their associated 

impacts (such as on sea level, glacial ice volumes, or atmosphere and ocean composition  

 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 
Developing and Using Models  

Use a model to provide mechanistic 

accounts of phenomena. (HS-ESS2-

4)  

 

Analyzing and Interpreting Data 

Analyzing  

Analyze data using computational 

models in order to make valid and 

reliable scientific claims. (HS-ESS3-

5) -----------------------------------------

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

Connections to Nature of Science 

Scientific  

Investigations Use a Variety of 

Methods 

Science investigations use diverse 

methods and do not always use the 

same set of procedures to obtain 

data. (HS-ESS3-5)  New 

technologies advance scientific 

knowledge. (HS-ESS3-5) Scientific 

Knowledge is Based on Empirical 

Evidence 
Science knowledge is based on 

empirical evidence. (HS-ESS3-5)  

Science arguments are strengthened 

by multiple lines of evidence 

supporting a single explanation. 

(HS-ESS2-4), 

ESS1.B: Earth and the Solar 

System 

Cyclical changes in the shape of 

Earth’s orbit around the sun, 

together with changes in the tilt of 

the planet’s axis of rotation, both 

occurring over hundreds of 

thousands of years, have altered the 

intensity and distribution of sunlight 

falling on the earth. These 

phenomena cause a cycle of ice ages 

and other gradual climate changes. 

(secondary to HS-ESS2-4)  

ESS2.A: Earth Materials and 

Systems 

The geological record shows that 

changes to global and regional 

climate can be caused by 

interactions among changes in the 

sun’s energy output or Earth’s orbit, 

tectonic events, ocean circulation, 

volcanic activity, glaciers, 

vegetation, and human activities. 

These changes can occur on a 

variety of time scales from sudden 

(e.g., volcanic ash clouds) to 

intermediate (ice ages) to very long-

term tectonic cycles. (HS-ESS2-4)  

ESS2.D: Weather and Climate 

The foundation for Earth’s global 

climate systems is the 

electromagnetic radiation from the 

sun, as well as its reflection, 

absorption, storage, and 

redistribution among the 

atmosphere, ocean, and land 

systems, and this energy’s re-

radiation into space. (HS-ESS2-

4),(secondary to HS-ESS2-2)  

Changes in the atmosphere due to 

Cause and Effect 
Empirical evidence is required to 
differentiate between cause and 
correlation and make claims 
about specific causes and 
effects. (HS-ESS2-4)  
Stability and Change 
Change and rates of change can 
be quantified and modeled over 
very short or very long periods of 
time. Some system changes are 
irreversible. (HS-ESS3-5) 

 



human activity have increased 

carbon dioxide concentrations and 

thus affect climate. (HS-ESS2-4)  

ESS3.D: Global Climate Change 

Though the magnitudes of human 

impacts are greater than they have 

ever been, so too are human abilities 

to model, predict, and manage 

current and future impacts. (HS-

ESS3-5)  

 

 

For Sample Activities see Appendix III 

 

UNIT 4:  Water Cycle and Human Water Use 

Surface and ground water are important parts of the total water cycle that are stressed during this 

unit.  Generally speaking, incoming students are well versed in the 

evaporation/condensation/precipitation part of the water cycle.  This unit introduces both surface 

and ground water, flow of both and storage times.  Human water use and sustainability are 

addressed in this unit.  Topics include: 

 condensation, evaporation and precipitation 

 surface water and watersheds 

 aquifers and relationship with surface water 

 treatment of drinking water 

 treatment of wastewater 

 environmental impacts of wastewater recharge 

 relationship between withdrawal and recharge of aquifers 

 saltwater intrusion 

 

NGSS Standards 
HS-ESS3-3. Create a computational simulation to illustrate the relationships among management of natural 

resources, the sustainability of human populations, and biodiversity. [Clarification Statement:  Examples of factors 

that affect the management of natural resources include costs of resource extraction and waste management, per-capita consumption, and the 

development of new technologies. Examples of factors that affect human sustainability include agricultural efficiency, levels of conservation, 

and urban planning.] [Assessment Boundary: Assessment for computational simulations is limited to using provided multi-parameter 

programs or constructing simplified spreadsheet calculations.] 

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

systems.* 
[Clarification Statement: Examples of data on the impacts of human activities could include the quantities and types of pollutants released, 

changes to biomass and species diversity, or areal changes in land surface use (such as for urban development, agriculture and livestock, or 

surface mining). Examples for limiting future impacts could range from local efforts (such as reducing, reusing, and recycling resources) to 

large-scale geoengineering design solutions (such as altering global temperatures by making large changes to the atmosphere or ocean).] 

HS-PS3-4. Plan and conduct an investigation to provide evidence that the transfer of thermal energy when two 

components of different temperature are combined within a closed system results in a more uniform 

energy 

distribution among the components in the system (second law of thermodynamics).  [Clarification Statement:  

Emphasis is on analyzing data from student investigations and using mathematical thinking to describe the energy changes both quantitatively 

and conceptually. Examples of investigations could include mixing liquids at different initial temperatures or adding objects at different 

temperatures to water.] [Assessment Boundary: Assessment is limited to investigations based on materials and tools provided to students.] 

HS-ESS2-5. Plan and conduct an investigation of the properties of water and its effects on Earth materials and 

surface processes.  [Clarification Statement: Emphasis is on mechanical and chemical investigations with water and a variety of solid 

materials to provide the evidence for connections between the hydrologic cycle and system interactions commonly known as the rock cycle. 

Examples of mechanical investigations include stream transportation and deposition using a stream table, erosion using variations in soil 

moisture content, or frost wedging by the expansion of water as it freezes. Examples of chemical investigations include chemical weathering 

and recrystallization (by testing the solubility of different materials) or melt generation (by examining how water lowers the melting 

temperature of most solids).] 



HS-ESS2-6. Develop a quantitative model to describe the cycling of carbon among the hydrosphere, atmosphere, 

geosphere, and biosphere. [Clarification Statement: Emphasis is on modeling biogeochemical cycles that include the cycling of 

carbon through the ocean, atmosphere, soil, and biosphere (including humans), providing the foundation for living organisms.] 

HS-ESS2-4. Use a model to describe how variations in the flow of energy into and out of Earth systems result in 

changes in climate.  [Clarification Statement: Examples of the causes of climate change differ by timescale, over 1-10 years: large 

volcanic eruption, ocean circulation; 10-100s of years: changes in human activity, ocean circulation, solar output; 10-100s of thousands of 

years: changes to Earth's orbit and the orientation of its axis; and 10-100s of millions of years: long-term changes in atmospheric 

composition.] [Assessment Boundary: Assessment of the results of changes in climate is limited to changes in surface temperatures, 

precipitation patterns, glacial ice volumes, sea levels, and biosphere distribution.] 

HS-ESS3-5. Analyze geoscience data and the results from global climate models to make an evidence-based forecast 

of the current rate of global or regional climate change and associated future impacts to Earth systems. 
[Clarification Statement: Examples of evidence, for both data and climate model outputs, are for climate changes (such as precipitation and 

temperature) and their associated impacts (such as on sea level, glacial ice volumes, or atmosphere and ocean composition).] [Assessment 

Bound ary: Assessment is limited to one example of a climate change and its associated impacts.] 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 
Developing and Using Models 

Develop a model based on evidence 

to illustrate the relationships 

between systems or between 

components of a system. (HS-ESS2-

3), (HS-ESS2-6) 

Planning and Carrying Out 

Investigations 

Plan and conduct an investigation 

individually and collaboratively to 

produce data to serve as the basis for 

evidence, and in the design: decide 

on types, how much, and accuracy 

of data needed to produce reliable 

measurements and consider 

limitations on the precision of the 

data (e.g., number of trials, cost, 

risk, time), and refine the design 

accordingly. (HS-ESS2-5) 

Analyzing and Interpreting Data. 

Analyze data using tools, 

technologies, and/or models (e.g., 

computational, mathematical) in 

order to make valid and reliable 

scientific claims or determine an 

optimal design solution. (HS-ESS2-

2) 

Engaging in Argument from 

Evidence 

Construct an oral and written 

argument or counter-arguments 

based on data and evidence.(HS-

ESS2-7) 

Connections to Nature of Science 

Science Knowledge Is Based on 

Empirical Evidence 

Science knowledge is based on 

empirical evidence. (HS-ESS2-3) 

Science disciplines share common 

rules of evidence used to evaluate 

explanations about natural 

ESS2.A:  Earth Materials and 

Systems 

Earth’s systems, being dynamic and 

interacting, cause feedback effects 

that can increase or decrease the 

original changes. (HS-ESS2-2) 

Evidence from deep probes and 

seismic waves, reconstructions of 

historical changes in Earth’s surface 

and its magnetic field, and an 

understanding of physical and 

chemical processes lead to a model 

of Earth with a hot but solid inner 

core, a liquid outer core, a solid 

mantle and crust. Motions of the 

mantle and its plates occur primarily 

through thermal convection, which 

involves the cycling of matter due to 

the outward flow of energy from 

Earth’s interior and gravitational 

movement of denser materials 

toward the interior. (HS-ESS2-3) 

ESS2.C:  The Roles of Water in 

Earth’s Surface Processes 

The abundance of liquid water on 

Earth’s surface and its unique 

combination of physical and 

chemical properties are central to the 

planet’s dynamics. These properties 

include water’s exceptional capacity 

to absorb, store, and release large 

amounts of energy, transmit 

sunlight, expand upon freezing, 

dissolve and transport materials, and 

lower the viscosities and melting 

points of rocks. (HS-ESS2-5) 

ESS2.D:  Weather and Climate 

The foundation for Earth’s global 

climate systems is the 

electromagnetic radiation from the 

sun, as well as its reflection, 

Energy and Matter 

The total amount of energy and 

matter in closed systems is 

conserved. (HS-ESS2-6) 

Energy drives the cycling of matter 

within and between systems. (HS-

ESS2-3) 

Structure and Function 

The functions and properties of 

natural and designed objects and 

systems can be inferred from their 

overall structure, the way their 

components are shaped and used, 

and the molecular substructures of 

its various materials.(HS-ESS2-5) 

Stability and Change 

Much of science deals with 

constructing explanations of how 

things change and how they remain 

stable. (HS-ESS2-7) 

Feedback (negative or positive) can 

stabilize or destabilize a 

system. (HS-ESS2-2) 

Connections to Engineering, 

Technology, and Applications of 

Science 

Influence of Science, Engineering, 

and Technology on Society and the 

Natural World 

New technologies can have deep 

impacts on society and the 

environment, including some that 

were not anticipated. Analysis of 

costs and benefits is a critical aspect 

of decisions about technology. (HS-

ESS2-2) 

Interdependence of Science, 

Engineering, and Technology 

Science and engineering 

complement each other in the cycle 

known as research and development 
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systems. (HS-ESS2-3) 

Science includes the process of 

coordinating patterns of evidence 

with current theory. (HS-ESS2-3) 

 

absorption, storage, and 

redistribution among the 

atmosphere, ocean, and land 

systems, and this energy’s re-

radiation into space. (HS-ESS2-2) 

Gradual atmospheric changes were 

due to plants and other organisms 

that captured carbon dioxide and 

released oxygen. (HS-ESS2-6), (HS-

ESS2-7) 

Changes in the atmosphere due to 

human activity have increased 

carbon dioxide concentrations and 

thus affect climate. (HS-ESS2-6) 

ESS2.E:  Biogeology 

The many dynamic and delicate 

feedbacks between the biosphere 

and other Earth systems cause a 

continual co-evolution of Earth’s 

surface and the life that exists on 

it. (HS-ESS2-7) 

 

(R&D). Many R&D projects may 

involve scientists, engineers, and 

others with wide ranges of 

expertise. (HS-ESS2-3) 

 

For Sample Activities see Appendix IV 

UNIT 5:  Soil and Mineral Resources 
This unit focuses on the substances humans extract from the earth for energy and manufacturing 

purposes.  The environmental impacts of extraction on human and natural communities are a 

focus.  Topics include: 

 types of resource 

o renewable/non-renewable 

 methods of extraction 

o wells 

o mines (tunnel and strip) 

 environmental impacts of extraction 
 

HS-ESS3-1. 

Construct an explanation based on evidence for how the availability of natural resources, occurrence of 

natural hazards, and changes in climate have influenced human activity. [Clarification Statement: Examples of 

key natural resources include access to fresh water (such as rivers, lakes, and groundwater), regions of fertile soils such as river deltas, and 

high concentrations of minerals and fossil fuels. Examples of natural hazards can be from interior processes (such as volcanic eruptions and 

earthquakes), surface processes (such as tsunamis, mass wasting and soil erosion), and severe weather (such as hurricanes, floods, and 

droughts). Examples of the results of changes in climate that can affect populations or drive mass migrations include changes to sea level, 

regional patterns of temperature and precipitation, and the types of crops and livestock that can be raised.] 

HS-ESS3-2. 

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

resources based on cost-benefit ratios.*  [Clarification Statement: Emphasis is on the conservation, recycling, and reuse of 

resources (such as minerals and metals) where possible, and on minimizing impacts where it is not. Examples include developing best 

practices for agricultural soil use, mining (for coal, tar sands, and oil shales), and pumping (for petroleum and natural gas). Science 

knowledge indicates what can happen in natural systems—not what should happen.] 

HS-ESS3-3. 

Create a computational simulation to illustrate the relationships among management of natural 

resources, the sustainability of human populations, and biodiversity. [Clarification Statement:  Examples of factors 

that affect the management of natural resources include costs of resource extraction and waste management, per-capita consumption, and the 

development of new technologies. Examples of factors that affect human sustainability include agricultural efficiency, levels of conservation, 

and urban planning.] [Assessment Boundary: Assessment for computational simulations is limited to using provided multi-parameter 

programs or constructing simplified spreadsheet calculations.] 

HS-ESS3-4. 

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

systems.* [Clarification Statement: Examples of data on the impacts of human activities could include the quantities and types of 

pollutants released, changes to biomass and species diversity, or areal changes in land surface use (such as for urban development, agriculture 

and livestock, or surface mining). Examples for limiting future impacts could range from local efforts (such as reducing, reusing, and 

recycling resources) to large-scale geoengineering design solutions (such as altering global temperatures by making large changes to the 

atmosphere or ocean).] 
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HS-ESS3-6. 

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

relationships are being modified due to human activity.*  [Clarification Statement:  Examples of Earth systems to be 

considered are the hydrosphere, atmosphere, cryosphere, geosphere, and/or biosphere. An example of the far-reaching impacts from a human 

activity is how an increase in atmospheric carbon dioxide results in an increase in photosynthetic biomass on land and an increase in ocean 

acidification, with resulting impacts on sea organism health and marine populations.] [Assessment Boundary:  Assessment does not include 

running computational representations but is limited to using the published results of scientific computational models.] 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 
Developing and Using Models 

Develop a model based on evidence 

to illustrate the relationships 

between systems or between 

components of a system. (HS-ESS2-

3), (HS-ESS2-6) 

Planning and Carrying Out 

Investigations 

Plan and conduct an investigation 

individually and collaboratively to 

produce data to serve as the basis for 

evidence, and in the design: decide 

on types, how much, and accuracy 

of data needed to produce reliable 

measurements and consider 

limitations on the precision of the 

data (e.g., number of trials, cost, 

risk, time), and refine the design 

accordingly. (HS-ESS2-5) 

Analyzing and Interpreting Data. 

Analyze data using tools, 

technologies, and/or models (e.g., 

computational, mathematical) in 

order to make valid and reliable 

scientific claims or determine an 

optimal design solution. (HS-ESS2-

2) 

Engaging in Argument from 

Evidence 

Construct an oral and written 

argument or counter-arguments 

based on data and evidence.(HS-

ESS2-7) 

Connections to Nature of Science 

Science Knowledge Is Based on 

Empirical Evidence 

Science knowledge is based on 

empirical evidence. (HS-ESS2-3) 

Science disciplines share common 

rules of evidence used to evaluate 

explanations about natural 

systems. (HS-ESS2-3) 

Science includes the process of 

coordinating patterns of evidence 

with current theory. (HS-ESS2-3) 

 

ESS2.A:  Earth Materials and 

Systems 

Earth’s systems, being dynamic and 

interacting, cause feedback effects 

that can increase or decrease the 

original changes. (HS-ESS2-2) 

Evidence from deep probes and 

seismic waves, reconstructions of 

historical changes in Earth’s surface 

and its magnetic field, and an 

understanding of physical and 

chemical processes lead to a model 

of Earth with a hot but solid inner 

core, a liquid outer core, a solid 

mantle and crust. Motions of the 

mantle and its plates occur primarily 

through thermal convection, which 

involves the cycling of matter due to 

the outward flow of energy from 

Earth’s interior and gravitational 

movement of denser materials 

toward the interior. (HS-ESS2-3) 

ESS2.C:  The Roles of Water in 

Earth’s Surface Processes 

The abundance of liquid water on 

Earth’s surface and its unique 

combination of physical and 

chemical properties are central to the 

planet’s dynamics. These properties 

include water’s exceptional capacity 

to absorb, store, and release large 

amounts of energy, transmit 

sunlight, expand upon freezing, 

dissolve and transport materials, and 

lower the viscosities and melting 

points of rocks. (HS-ESS2-5) 

ESS2.D:  Weather and Climate 

The foundation for Earth’s global 

climate systems is the 

electromagnetic radiation from the 

sun, as well as its reflection, 

absorption, storage, and 

redistribution among the 

atmosphere, ocean, and land 

systems, and this energy’s re-

radiation into space. (HS-ESS2-2) 

Gradual atmospheric changes were 

due to plants and other organisms 

Energy and Matter 

The total amount of energy and 

matter in closed systems is 

conserved. (HS-ESS2-6) 

Energy drives the cycling of matter 

within and between systems. (HS-

ESS2-3) 

Structure and Function 

The functions and properties of 

natural and designed objects and 

systems can be inferred from their 

overall structure, the way their 

components are shaped and used, 

and the molecular substructures of 

its various materials.(HS-ESS2-5) 

Stability and Change 

Much of science deals with 

constructing explanations of how 

things change and how they remain 

stable. (HS-ESS2-7) 

Feedback (negative or positive) can 

stabilize or destabilize a 

system. (HS-ESS2-2) 

Connections to Engineering, 

Technology, and Applications of 

Science 

Influence of Science, Engineering, 

and Technology on Society and the 

Natural World 

New technologies can have deep 

impacts on society and the 

environment, including some that 

were not anticipated. Analysis of 

costs and benefits is a critical aspect 

of decisions about technology. (HS-

ESS2-2) 

Interdependence of Science, 

Engineering, and Technology 

Science and engineering 

complement each other in the cycle 

known as research and development 

(R&D). Many R&D projects may 

involve scientists, engineers, and 

others with wide ranges of 

expertise. (HS-ESS2-3) 
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that captured carbon dioxide and 

released oxygen. (HS-ESS2-6), (HS-

ESS2-7) 

Changes in the atmosphere due to 

human activity have increased 

carbon dioxide concentrations and 

thus affect climate. (HS-ESS2-6) 

ESS2.E:  Biogeology 

The many dynamic and delicate 

feedbacks between the biosphere 

and other Earth systems cause a 

continual co-evolution of Earth’s 

surface and the life that exists on 

it. (HS-ESS2-7) 

 

 

For Sample Activities see Appendix V 

 

 

 

UNIT 6:  Energy 
This unit has students examining how people all over the world use energy and how it impacts 

the environment.  Environmental impacts are a large part of the topic.  Here the focus is on 

sustainability.  Topics include: 

 energy sources 

o fossil fuels 

o water 

o nuclear 

o wind 

o solar 

o geothermal 

 environmental impacts of all sources of energy 

 sustainability of all sources of energy 

 socio/political aspects of energy 

NGSS Standards 
HS-PS3-3. Design, build, and refine a device that works within given constraints to convert one form of energy 

into another form of energy.* [Clarification Statement:  Emphasis is on both qualitative and quantitative evaluations of 

devices. Examples of devices could include Rube Goldberg devices, wind turbines, solar cells, solar ovens, and generators. Examples of 

constraints could include use of renewable energy forms and efficiency.] [Assessment Boundary: Assessment for quantitative evaluations 

is limited to total output for a given input. Assessment is limited to devices constructed with materials provided to students.] 

HS-PS2-5. Plan and conduct an investigation to provide evidence that an electric current can produce a 

magnetic field and that a changing magnetic field can produce an electric current.  [Assessment Boundary:  

Assessment is limited to designing and conducting investigations with provided materials and tools.] 

HS-ESS3-1. Construct an explanation based on evidence for how the availability of natural resources, occurrence 

of natural hazards, and changes in climate have influenced human activity. [Clarification Statement: 

Examples of key natural resources include access to fresh water (such as rivers, lakes, and groundwater), regions of fertile soils such as 

river deltas, and high concentrations of minerals and fossil fuels. Examples of natural hazards can be from interior processes (such as 

volcanic eruptions and earthquakes), surface processes (such as tsunamis, mass wasting and soil erosion), and severe weather (such as 

hurricanes, floods, and droughts). Examples of the results of changes in climate that can affect populations or drive mass migrations 

include changes to sea level, regional patterns of temperature and precipitation, and the types of crops and livestock that can be raised.] 

HS-ESS3-2. Evaluate competing design solutions for developing, managing, and utilizing energy and mineral 

resources based on cost-benefit ratios.*  [Clarification Statement: Emphasis is on the conservation, recycling, and reuse of 

resources (such as minerals and metals) where possible, and on minimizing impacts where it is not. Examples include developing best 

practices for agricultural soil use, mining (for coal, tar sands, and oil shales), and pumping (for petroleum and natural gas). Science 

knowledge indicates what can happen in natural systems—not what should happen.] 
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HS-ESS3-4. Evaluate or refine a technological solution that reduces impacts of human activities on natural 

systems.* [Clarification Statement: Examples of data on the impacts of human activities could include the quantities and types of 

pollutants released, changes to biomass and species diversity, or areal changes in land surface use (such as for urban development, 

agriculture and livestock, or surface mining). Examples for limiting future impacts could range from local efforts (such as reducing, 

reusing, and recycling resources) to large-scale geoengineering design solutions (such as altering global temperatures by making large 

changes to the atmosphere or ocean).] 

HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for 

solutions that account for societal needs and wants. 

HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more 

manageable problems that can be solved through engineering. 

HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that 

account for a range of constraints, including cost, safety, reliability, and aesthetics, as well as possible 

social, cultural, and environmental impacts. 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 
Developing and Using Models 

Develop and use a model based on 

evidence to illustrate the 

relationships between systems or 

between components of a 

system. (HS-PS3-2), (HS-PS3-5) 

Planning and Carrying Out 

Investigations 

Plan and conduct an investigation 

individually and collaboratively to 

produce data to serve as the basis for 

evidence, and in the design: decide 

on types, how much, and accuracy 

of data needed to produce reliable 

measurements and consider 

limitations on the precision of the 

data (e.g., number of trials, cost, 

risk, time), and refine the design 

accordingly. (HS-PS3-4) 

Using Mathematics and 

Computational Thinking 

Create a computational model or 

simulation of a phenomenon, 

designed device, process, or 

system. (HS-PS3-1) 

Constructing Explanations and 

Designing Solutions 

Design, evaluate, and/or refine a 

solution to a complex real-world 

problem, based on scientific 

knowledge, student-generated 

sources of evidence, prioritized 

criteria, and tradeoff 

considerations. (HS-PS3-3) 

 

S3.A:  Definitions of Energy 

Energy is a quantitative property of 

a system that depends on the motion 

and interactions of matter and 

radiation within that system. That 

there is a single quantity called 

energy is due to the fact that a 

system’s total energy is conserved, 

even as, within the system, energy is 

continually transferred from one 

object to another and between its 

various possible forms. (HS-PS3-1), 

(HS-PS3-2) 

At the macroscopic scale, energy 

manifests itself in multiple ways, 

such as in motion, sound, light, and 

thermal energy. (HS-PS3-2), (HS-

PS3-3) 

These relationships are better 

understood at the microscopic scale, 

at which all of the different 

manifestations of energy can be 

modeled as a combination of energy 

associated with the motion of 

particles and energy associated with 

the configuration (relative position 

of the particles). In some cases the 

relative position energy can be 

thought of as stored in fields (which 

mediate interactions between 

particles). This last concept includes 

radiation, a phenomenon in which 

energy stored in fields moves across 

space. (HS-PS3-2) 

PS3.B:  Conservation of Energy 

and Energy Transfer 

Conservation of energy means that 

the total change of energy in any 

system is always equal to the total 

energy transferred into or out of the 

system. (HS-PS3-1) 

Energy cannot be created or 

Cause and Effect 

Cause and effect relationships can be 

suggested and predicted for complex 

natural and human designed systems 

by examining what is known about 

smaller scale mechanisms within the 

system. (HS-PS3-5) 

Systems and System Models 

When investigating or describing a 

system, the boundaries and initial 

conditions of the system need to be 

defined and their inputs and outputs 

analyzed and described using 

models. (HS-PS3-4) 

Models can be used to predict the 

behavior of a system, but these 

predictions have limited precision 

and reliability due to the 

assumptions and approximations 

inherent in models. (HS-PS3-1) 

Energy and Matter 

Changes of energy and matter in a 

system can be described in terms of 

energy and matter flows into, out of, 

and within that system. (HS-PS3-3) 

Energy cannot be created or 

destroyed—it only moves between 

one place and another place, 

between objects and/or fields, or 

between systems. (HS-PS3-2) 

Connections to Engineering, 

Technology, and Applications of 

Science 

Influence of Science, Engineering, 

and Technology on Society and the 

Natural World 

Modern civilization depends on 

major technological systems. 

Engineers continuously modify these 

technological systems by applying 

scientific knowledge and 

engineering design practices to 
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destroyed, but it can be transported 

from one place to another and 

transferred between systems. (HS-

PS3-1), (HS-PS3-4) 

Mathematical expressions, which 

quantify how the stored energy in a 

system depends on its configuration 

(e.g. relative positions of charged 

particles, compression of a spring) 

and how kinetic energy depends on 

mass and speed, allow the concept of 

conservation of energy to be used to 

predict and describe system 

behavior. (HS-PS3-1) 

The availability of energy limits 

what can occur in any system. (HS-

PS3-1) 

Uncontrolled systems always evolve 

toward more stable states—that is, 

toward more uniform energy 

distribution (e.g., water flows 

downhill, objects hotter than their 

surrounding environment cool 

down). (HS-PS3-4) 

PS3.C:  Relationship Between 

Energy and Forces 

When two objects interacting 

through a field change relative 

position, the energy stored in the 

field is changed. (HS-PS3-5) 

PS3.D:  Energy in Chemical 

Processes and Everyday Life 

Although energy cannot be 

destroyed, it can be converted to less 

useful forms—for example, to 

thermal energy in the surrounding 

environment.(HS-PS3-3), (HS-PS3-

4) 

ETS1.A:  Defining and Delimiting 

Engineering Problems 

Criteria and constraints also include 

satisfying any requirements set by 

society, such as taking issues of risk 

mitigation into account, and they 

should be quantified to the extent 

possible and stated in such a way 

that one can tell if a given design 

meets them. (secondary to HS-PS3-

3) 

 

increase benefits while decreasing 

costs and risks. (HS-PS3-3) 

Connections to Nature of Science 

Scientific Knowledge Assumes an 

Order and Consistency in Natural 

Systems 

Science assumes the universe is a 

vast single system in which basic 

laws are consistent. (HS-PS3-1) 

 

 

For Sample Activities see APPENDIX VI 
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UNIT 7:  Human Communities (Agriculture and Land Use Planning) 
The types of human communities around the world will be covered as well as how agriculture 

feeds those communities.  Land use planning will provide students with the opportunity to think 

about what they value in a place to live and how to achieve it.  Topics include: 

 history of human civilization 

o hunter/gatherer to age of technology 

o environmental impacts of each age 

 developing versus developed world 

o types of community 

o standard of living  

o use of resources 

 agriculture 

o history 

o modern 

o industrial/organic/I.P.M 

o environmental impacts 

 land use planning 

o farm to table versus food miles 

o types of community 

 urban 

 suburban 

 rural 

 environmental impacts of each type of community 

o sprawl versus walkable communities 

o planning for environmental hazards 

o sustainable use of resources 

NGSS Standards 
HS-ESS3-1. Construct an explanation based on evidence for how the availability of natural resources, occurrence of 

natural hazards, and changes in climate have influenced human activity. [Clarification Statement: Examples of 

key natural resources include access to fresh water (such as rivers, lakes, and groundwater), regions of fertile soils such as river deltas, and 

high concentrations of minerals and fossil fuels. Examples of natural hazards can be from interior processes (such as volcanic eruptions and 

earthquakes), surface processes (such as tsunamis, mass wasting and soil erosion), and severe weather (such as hurricanes, floods, and 

droughts). Examples of the results of changes in climate that can affect populations or drive mass migrations include changes to sea level, 

regional patterns of temperature and precipitation, and the types of crops and livestock that can be raised.] 

HS-ESS3-2. Evaluate competing design solutions for developing, managing, and utilizing energy and mineral 

resources based on cost-benefit ratios.*  [Clarification Statement: Emphasis is on the conservation, recycling, and reuse of 

resources (such as minerals and metals) where possible, and on minimizing impacts where it is not. Examples include developing best 

practices for agricultural soil use, mining (for coal, tar sands, and oil shales), and pumping (for petroleum and natural gas). Science 

knowledge indicates what can happen in natural systems—not what should happen.] 

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

systems.* [Clarification Statement: Examples of data on the impacts of human activities could include the quantities and types of 

pollutants released, changes to biomass and species diversity, or areal changes in land surface use (such as for urban development, agriculture 

and livestock, or surface mining). Examples for limiting future impacts could range from local efforts (such as reducing, reusing, and 

recycling resources) to large-scale geoengineering design solutions (such as altering global temperatures by making large changes to the 

atmosphere or ocean).] 

HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for 

solutions that account for societal needs and wants. 

HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable 

problems that can be solved through engineering. 

HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that 

account for a range of constraints, including cost, safety, reliability, and aesthetics, as well as possible 

social, cultural, and environmental impacts. 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 



Using Mathematics and 

Computational Thinking 

Create a computational model or 

simulation of a phenomenon, 

designed device, process, or 

system. (HS-ESS3-3) 
 

Use a computational representation 

of phenomena or design solutions to 

describe and/or support claims 

and/or explanations. (HS-ESS3-6) 

Constructing Explanations and 

Designing Solutions 

Construct an explanation based on 

valid and reliable evidence obtained 

from a variety of sources (including 

students' own investigations, models, 

theories, simulations, peer review) 

and the assumption that theories and 

laws that describe the natural world 

operate today as they did in the past 

and will continue to do so in the 

future. (HS-ESS3-1) 
 

Design or refine a solution to a 

complex real-world problem, based 

on scientific knowledge, student-

generated sources of evidence, 

prioritized criteria, and tradeoff 

considerations.(HS-ESS3-4) 

Engaging in Argument from 

Evidence 

Evaluate competing design solutions 

to a real-world problem based on 

scientific ideas and principles, 

empirical evidence, and logical 

arguments regarding relevant factors 

(e.g. economic, societal, 

environmental, ethical 

considerations). (HS-ESS3-2) 

 

ESS2.D:  Weather and Climate 

Current models predict that, 

although future regional climate 

changes will be complex and varied, 

average global temperatures will 

continue to rise. The outcomes 

predicted by global climate models 

strongly depend on the amounts of 

human-generated greenhouse gases 

added to the atmosphere each year 

and by the ways in which these 

gases are absorbed by the ocean and 

biosphere. (secondary to HS-ESS3-

6) 

ESS3.A:  Natural Resources 

Resource availability has guided the 

development of human society. (HS-

ESS3-1) 

All forms of energy production and 

other resource extraction have 

associated economic, social, 

environmental, and geopolitical 

costs and risks as well as benefits. 

New technologies and social 

regulations can change the balance 

of these factors. (HS-ESS3-2) 

ESS3.B:  Natural Hazards 

Natural hazards and other geologic 

events have shaped the course of 

human history; [they] have 

significantly altered the sizes of 

human populations and have driven 

human migrations. (HS-ESS3-

1) (HS-ESS3-1) 

ESS3.C:  Human Impacts on 

Earth Systems 

The sustainability of human 

societies and the biodiversity that 

supports them requires responsible 

management of natural 

resources.(HS-ESS3-3) 

Scientists and engineers can make 

major contributions by developing 

technologies that produce less 

pollution and waste and that 

preclude ecosystem 

degradation. (HS-ESS3-4) 

ESS3.D:  Global Climate Change 

Through computer simulations and 

other studies, important discoveries 

are still being made about how the 

ocean, the atmosphere, and the 

biosphere interact and are modified 

in response to human activities. (HS-

ESS3-6) 

ETS1.B:  Developing Possible 

Cause and Effect 

Empirical evidence is required to 

differentiate between cause and 

correlation and make claims about 

specific causes and effects. (HS-

ESS3-1) 

Systems and System Models 

When investigating or describing a 

system, the boundaries and initial 

conditions of the system need to be 

defined and their inputs and outputs 

analyzed and described using 

models. (HS-ESS3-6) 

Stability and Change 

Feedback (negative or positive) can 

stabilize or destabilize a 

system. (HS-ESS3-4) 

Change and rates of change can be 

quantified and modeled over very 

short or very long periods of time. 

Some system changes are 

irreversible. (HS-ESS3-3) 

Connections to Engineering, 

Technology, and Applications of 

Science 

Influence of Science, Engineering, 

and Technology on Society and the 

Natural World 

Modern civilization depends on 

major technological systems. (HS-

ESS3-1), (HS-ESS3-3) 

Engineers continuously modify these 

technological systems by applying 

scientific knowledge and 

engineering design practices to 

increase benefits while decreasing 

costs and risks. (HS-ESS3-2), (HS-

ESS3-4) 
 

New technologies can have deep 

impacts on society and the 

environment, including some that 

were not anticipated. (HS-ESS3-3) 
 

Analysis of costs and benefits is a 

critical aspect of decisions about 

technology. (HS-ESS3-2) 

Connections to Nature of Science 

Science Is a Human Endeavor 

Science is a result of human 

endeavors, imagination, and 

creativity. (HS-ESS3-3) 

Science Addresses Questions 

About the Natural and Material 

World 

Science and technology may raise 

ethical issues for which science, by 
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Solutions 

When evaluating solutions it is 

important to take into account a 

range of constraints including cost, 

safety, reliability and aesthetics and 

to consider social, cultural and 

environmental impacts. (secondary 

to HS-ESS3-2), (secondary to HS-

ESS3-4) 

 

itself, does not provide answers and 

solutions. (HS-ESS3-2) 
 

Science knowledge indicates what 

can happen in natural systems—not 

what should happen. The latter 

involves ethics, values, and human 

decisions about the use of 

knowledge. (HS-ESS3-2) 
 

Many decisions are not made using 

science alone, but rely on social and 

cultural contexts to resolve 

issues. (HS-ESS3-2) 

 

 

For Sample Activities see APPENDIX VII 
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APPENDIX I 

Physical Properties of Matter  

  



PHYSICAL PROPERTIES OF MATTER VOCABULARY 

Absorption 

In physical science, the process of taking up and storing energy.  This often 

involves the energy changing form.  Ex:  when light energy is absorbed by metal, 

the energy is converted to thermal energy and the metal gets hot. 

Condensation Matter changing between gas and liquid 

Conduction 
Transfer of heat energy through a substance by molecules bouncing into each 

other 

Convection Transfer of heat by the movement of a warmer fluid through a cooler fluid 

Density 

A measure of how close together the atoms or molecules in a substance are.  If 

one has 2 samples of a specific volume the one with particles closer together will 

weigh more.  Density is calculated using the equation: 
 

Density = Mass/Volume 

Energy In physical science, the capacity to do work 

Evaporation Matter changing between liquid and gas 

Fluid 
Refers to phases of matter where atoms or molecules are not fixed in position 

and can move relative to each other.  Liquids and gasses are fluids. 

Freezing Matter changing between liquid and solid 

Gas 

A phase of matter where atoms or molecules are far apart and constantly moving 

relative to each other. Gasses have no fixed shape or volume; they expand to fill 

and conform to the shape of any container. 

Kinetic 

energy 
Energy of motion 

Latent Heat Hidden heat.  Energy a substance absorbs without increasing in temperature 

Liquid 

A phase of matter where atoms or molecules are constantly moving relative to 

each other, but are close together.  Liquids conform to the shape of containers, 

but expand and contract slightly with temperature. 

Mass 
A measure of the amount of matter contained in an object.  It is the sum of the 

mass of all the protons and neutrons in the object. 

Mechanical 

Energy 
Energy of movement.   

Phase 

Change 
The process of matter changing between phases 

Phase of 

Matter 
One of 3 states of matter; solid, liquid or gas 

Potential 

Energy 

Stored energy. The energy possessed by a body as a result of its position or 

condition rather than its motion. A raised weight, coiled spring, or charged 

battery has potential energy. 

Radiant 

Energy 
Energy of electromagnetic waves. 

Radiation 
Energy moving through space as particles or waves.  Light, microwaves and x-

rays are all examples of radiation 

http://dictionary.reference.com/browse/weight


Reflection 
A change in direction of a wave of energy when it bounces off a reflective 

surface(ex:  heat or light) 

Scattering 
The spreading of a stream of particles or a beam of rays, as of light, over a range 

of directions as a result of collisions with other particles 

Solid 

A phase of matter where atoms or molecules are fixed in position relative to each 

other.  In solids, molecules vibrate, but don’t change position.  Solids have a 

fixed shape and expand and contract slightly as temperature changes. 

Specific Heat 
The amount of heat energy needed to raise the temperature of 1 gm of a 

substance 1o Celsius. 

Sublimation Matter changing from solid directly into vapor without first changing to a liquid 

Temperature 
A measure of the amount of heat energy in a substance.  It is directly related to 

the amount of kinetic energy in the matter. 

Thermal 

Energy 
Heat energy 

Vaporization Matter changing from a liquid to a vapor 

Volume A measure of how much space a quantity of matter occupies.   

Weight A measure of the pull of gravity on the mass of an object.   

 

 

  



NAME:________________________________________________ PERIOD:____________ 

 

CB ENVIRONMENTAL SCIENCE 

Physical Properties of Matter Vocabulary Worksheet 
 

Absorption Condensation Conduction Convection 

Density Energy Evaporation Fluid 

Freezing Gas Kinetic energy Latent Heat 

Liquid Mass Mechanical Energy Phase Change 

Phase of Matter Potential Energy Radiant Energy Radiation 

Reflection Scattering Solid Specific Heat 

Sublimation Temperature Thermal Energy Vaporization 

Volume Weight   

 

Identify the terms on the vocabulary list that best suits the phrases in the table below 

1. The amount of space taken up by a substance  

2. A measurement of the amount of thermal energy in a substance  

3. The process of changing from a liquid to a gas  

4. Light energy entering metal is called ___________________.  

5. Stored energy  

6. Define volume  but no definite shape  

7. No definite shape or volume  

8. Warmer fluid moving through a cooler fluid  

9. Solid changing to a vapor  

10. Measurement on the amount of matter in an object  

11. Protons and neutrons vibrating and water falling are examples of:  

12. Measure of how much mass is found in a given space  

13. Substance where atoms and molecules are not fixed in position  

14. Radiant energy bouncing off something  

15. Mass plus gravity  

16. Matter with definite shape and volume  

17. Energy needed to raise 1g of a substance 1
o
C  

18. Energy needed to convert 1g of ice at 0
o
C to 1g of water at 0

o
C  

19. Stored energy  

20. Process of changing from a liquid to a solid  

 

21. What is the relationship between mass, volume and density? 

 

 



22. Develop a table showing the properties of solids, liquids and gasses. 

 

23. Compare and contrast potential and kinetic energy. 

 

 

 

 

 

 

24. Compare and contrast absorption, reflection and scattering of radiant energy. 

 

 

 

 

 

 

 

 

 

 

 

25. Develop a table comparing and contrasting evaporation, condensation and sublimation. 

 

 



26. The 3 terms listed in the question above are types of _______________________________ 

 

27. Describe the changes in the amount of kinetic energy a substance contains as it changes from 

a solid to a liquid to a vapor. 

 

 

 

 

 

 

28. Compare and contrast mass and weight. 

 

 

 

 

 

 

29. How is the scientific definition of fluid different from the way the word is used in everyday 

language? 

 

 

 

 

 

 

30. Compare and contrast specific and latent heat. 

 

 

 

 

 

 

  



MATTER AND ENERGY
•Everything in the universe is made up of matter and energy

•Matter is made up of atoms, comprised of protons, 
neutrons and electrons

1

 

 

MATTER:
•The familiar world is made of atoms, containing 3 sub-
atomic particles

PARTICLE MASS CHARGE LOCATION

Proton 1 +1 Nucleus

Neutron 1 0 Nucleus

Electron 0 -1 Energy Levels

•Atoms have the same number of protons and electrons 
and have a specific set of physical and chemical 
properties

•Elements are comprised of a single type of atom, 
characterized by a specific number of protons and 
electrons (variants with different numbers of neutrons are called isotopes)

2

 

 

3

Elements bond together in 
definite proportions to form 
compounds
•Compounds have different 
physical and chemical 
properties than the elements 
they are made from
•There are 2 basic types of 
chemical bond, ionic and 
covalent

 

 

SELECTED PHYSICAL PROPERTIES OF MATTER
--Do not alter the basic nature of the substance--

PHYSICAL PROPERTIES OF IRON
Melting Point 2,800°F (1,538°C)
Boiling Point 2862 °C, 5182 °F

Specific Heat 0.108 cal/gm
Thermal Conductivity Good
Electrical Conductivity Good

Density (at 20o C) 7.874g/cm3

PHYSICAL PROPERTIES OF HELUIM
Melting Point −272.20 °C, −457.96 °F

Boiling Point −268.93 °C, −452.07 °F

Specific Heat

Thermal Conductivity No

Electrical Conductivity No

Density (at 0o C) 0.0001786 g/L
4

 

 



CHEMICAL PROPERTIES OF MATTER
--change the chemical nature of the matter—

--the arrangement of the atoms in the matter change—

ALL CHEMICAL REACTIONS ARE 
CHEMICAL CHANGES

5

 

 

THE FOLLOWING SLIDES 
DESCRIBE SOME PHYSICAL 
PROPERTIES OF MATTER

6

 

 

Phases of Matter – 3 
Solid 

Atoms or molecules fixed in position
Definite volume (limited volume change with 
temperature)
Definite shape

Liquid
Atoms or molecules not fixed in position
Definite volume (limited volume change with 
temperature)
Shape conforms to container

Gas
Atoms or molecules not fixed in position
Volume changes, expands to fill container
Shape conforms to container 7

 

 

8

 

 



All substances (elements and compounds) 
have a melting temperature and a 
vaporization temperature

•These vary widely between different 
elements and compounds

•Solids are always colder than liquids and 
liquids are colder than gasses

•The temperature at which a given 
substance changes phase varies with 
temperature

•Lower temps stay solid longer
9

 

 

TEMPERATURE:  a measure of the 
amount of energy a substance 
contains

•Higher amounts of energy are 
hotter
•Lower amounts of energy are 
cooler

The heat is produced by the 
vibration of protons, neutrons and 
electrons in the substance.

10

 

 

DENSITY:  

The density of all matter changes with temperature.  

Density decreases as temperature increases and increases 
as temperatures decrease

This is due to the speed of vibration of the particles.

As the temperature rises, the particles vibrate faster…. 
This causes the atoms or molecules to move farther apart

heating_and_cooling_gas.swf.lnk

11

 

 

SPECIFIC HEAT – the calories of heat a substance needs to 
absorb for 1 gm to increase in temperature 1oC.

Every substance has a unique specific heat.  

Substances with larger specific heats increase in 
temperature more slowly

Table of Specific Heats
SUBSTANCE Cal./gram
Water 1
Ice 0.5
Water Vapor 0.5
Iron 0.108
Silver 0.057
Quartz Sand 0.19
Wet Mud 0.06
Wood 0.41 12

 

 



LATENT HEAT  

When a substance changes phase it must absorb or 
give off more heat than for it to change temperature 
within a certain phase.  

While a substance is absorbing latent heat, its 
temperature does not change.  

Substances have a latent heat for changing from:

Liquid ↔ Gas

Solid ↔ Liquid

13

 

 

A substance absorbs heat to change from liquid → gas 
(vaporization ) and solid → liquid (melting)

A substance releases heat to the environment when it 
changes from gas → liquid (condensation) and liquid → 
solid (fusion)

The values for water are important to environmental 
science.

Vaporization/Condensation:  540 cal/gm

Fusion/Melting:  80 cal/gm

14

 

 

radiant energy:  Energy in the form of waves, especially 
electromagnetic waves. Radio waves, x-rays, and visible 
light are all forms of radiant energy. 
The American Heritage® Science Dictionary
Copyright © 2002. Published by Houghton Mifflin. All rights reserved.

ABSORPTION/REFLECTION OF RADIANT ENERGY

When radiant energy strikes an object some combination 
of 2 things happens

Energy is absorbed, and converted to heat

Energy is reflected, bounces off

Most radiant energy that reaches earth comes from the 
sun

There are many types, distinguished by wavelength

Most of the radiation is absorbed in the upper 
atmosphere 15

 

 

16

 

 



 

CB ENVIRONMENTAL SCIENCE 
UNIT 1: The Physical Properties of Matter 
DUE: 

  

  

  

 

1. Complete the table below listing characteristics of the 3 sub-atomic particles: 

 

PARTICLE CHARGE MASS (amu) LOCATION (in atom) 

Proton    

Neutron    

Electron    

 

2. Use the periodic table to draw at atom of carbon in the space below. 

 

 

 

 

 

 

 

 

 

 

3. What is a compound? 

 

 

 

 

4. List and define the 2 types of atomic bond in the space below. 

 

 

 

 

 

 

 

  



5. Characterize each of the following as a physical or chemical change. 

Firewood burning  

Melting butter to fry an egg  

Dew forming on grass  

A shovel rusting  

Digesting food  

Sand getting hot in summer  

Mixing of sand and water  

 

6. Complete the table of characteristics of the 3 phases of matter. 

PHASE 
DEFINITE SHAPE 

(Y/N) 

MOLECULES FIXED 

IN POSITION (Y/N) 

DEFINITE VOLUME 

(Y/N) 

Solid    

Liquid    

Gas    

 

7. Describe the relationship between temperature and the phase of matter. 

 

 

 

 

 

8. What is temperature? 

 

 

 

9. Describe what is happening, inside atoms, that causes temperature to rise? 

 

 

 

 

 

10. Describe the relationship between temperature and volume. 

 

 

 

 

 



11. As temperature increases, what happens to the atoms or molecules of a substance?  Why? 

 

 

 

 

 

12. Define calorie. 

 

 

 

13. Write a definition for specific heat. 

 

 

 

 

 

14. What substance has the highest specific heat of all naturally occurring substances?  What is 

its specific heat? 

 

 

 

15. A rock weighing 100 gm absorbs 500 calories of energy from sunlight.  The granite has a 

specific heat of 0.2 c/gm.  How much does the rock increase in temperature?  Show your 

work. 

 

 

 

 

 

 

16. How much would a piece of wood with the same mass increase in temperature if it absorbed 

500 calories of energy? 

 

 

 

 

 

17. Define latent heat. 

 

 

 

 



18. A beaker of water is sitting on a lab table in a room that is 20
o
C.  A bored student is stirring 

the mixture steadily.  She/he notices that the temperature stays at 0oC until all the ice is 

melted.  The temperature of the water in the beaker starts to rise.  Describe what is happening 

to the heat the ice/water mixture during this time. 

 

 

 

 

 

 

 

19. What is the heat of vaporization/condensation for water? 

 

 

 

20. What is the heat of melting/fusion for water? 

 

 

 

21. When radiant energy strikes an object, what 2 things might happen to the energy? 

 

 

 

22. Add an arrow to the diagram below to show how light (radiant energy) would be reflected 

from each.  (NOTE:  the arrow shows the angle of the incoming light.) 

 

 

 

 

 

 

___________________________________________________________________________ 

 

23. What happens to most of the radiant energy that arrived at earth from the sun? 

 

 

 

24. What would happen to life if the atmosphere did not absorb this energy? 
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CB Environmental Science 

PHYSICAL PROPERTIES OF MATTER 
 

This lab is a stations lab.  There are 6 stations, each with a different activity and data to collect.  

Students should go to each station (not in order, but as space at each station is available).  Read 

and follow the directions at each station. 

 

STATION 1:  Temperature and Volume in a Gas 

1. Take a balloon.  Blow it up and tie a knot in it. 

2. Using a marker, draw a line around the middle of the balloon. 

3. Measure the circumference of the balloon along the line drawn in step #2.  Record. 

4. Place the balloon in the incubator for 5 minutes.  Remove and immediately measure the 

circumference.  Record. 

5. Place the balloon in the cooler with ice for 5 minutes.  Remove and immediately measure the 

circumference.  Record. 

 

LOCATION CIRCUMFERENCE 

Room (room temperature)  

Incubator (warm)  

Cooler (cold)  

 

 

STATION 2:  Density of Water at Different Temperatures 

 

1. Lightly touch the surface of the red dyed water on the hot plate.  How does it feel? ________ 

2. Fill a pipette with the red water.  Gently let it run down the side of a cup of room temperature 

water.  Record what happened in the space below. 

 SKETCH 

  

 

 

 

 

  



 

3. Lightly touch the surface of the blue water in the ice bath.  How does it feel? _____________ 

 

4. Fill a pipette with the blue water.  Gently let it run down the side of a cup of room 

temperature water.  Record what happened in the space below. 

 SKETCH 

  

 

 

 

 

STATION 3:  Absorption and Reflection of Light 

1. Take a black tile and a white tile from the box.  Place one hand on each tile and check the 

temperature.  Record your observations in the space below. 

 

 

 

 

 

2. Place the tiles under the heat lamp.  Leave for 5 minutes.  Place one hand on each tile and 

check the temperature.  Record your observations in the space below. 

 

 

 

 

 

STATION 4:  Specific Heat of Water and Sand 

1. Place 5 cm. of water in a cup and 5 cm of sand in a second cup.  Place the cups under the 

heat lamp.   

2. Measure the initial (starting) temperature and the temperature of each at 5 minute intervals 

until the cups have been under the light for 15 minutes. 

TIME TEMP. WATER TEMP. SAND 

0 min.   

5 min.   

10 min.   

15 min.   



STATION 5:  Specific Heat of Different Materials 

1. Touch the blocks of material provided.  Compare the initial temperature of the materials in 

the space below. 

 

 

 

 

 

2. Place the materials under the heat lamp for 5 minutes.  Touch the blocks to determine any 

change in temperature.  Record observations in the space below. 

 

 

 

 

 

 

 

 

 

STATION 6:  Specific/Latent Heat of Water 

1. The teacher will set up 2 beakers of 700 ml water and 300 ml ice.   

2. Students will visit the station about every 5 minutes over the lab period and take temperature 

readings of the 2 beakers 

 Stir one beaker thoroughly before reading the temperature 

 Do not stir the second beaker 

3. The class period following the lab, copies of the group data sheets will be distributed.  Graph, 

placing time on the x-axis and temperature on the y-axis.  Use different symbols for the 

stirred and un-stirred beakers. 

 

STATION 7:  Compressibility of Liquid and Gas 

 

1. Take a 60 ml syringe; pull the plunger out to the 60 ml mark.   

2. Place your finger tightly over the end so that not air can escape. 

3. Depress the plunger until it will go no farther. 

4. Record the end volume in the table below 

5. Push the plunger of the syringe to the 0 mark. 

6. Place the tip in the beaker of water and pull the plunger back until the syringe contains 60 ml 

of water. 

7. Repeat steps 2 – 4. 



8. Calculate the change in volume for both water and air. 

9. Calculate the percentage of volume change. 

 

 
Initial Volume End Volume Change 

(initial – end) 
Percent Change 

(
      

  
        

Air     

Water     

 

STATION 8:  Temperature of Melting and Boiling Water 

1. When station 8 is visited, record the temperature of the melting block of ice and the boiling 

water in the table at the lab station. 

2. After the lab, obtain a copy of the data and use it to answer the questions 

 

 

  



ANALYSIS QUESTIONS 
 

Station 1: 
1. After the balloon was tied, did the number of gas molecules in the balloon change?  Explain. 
2. Describe any changes in the circumference of the balloon as it was placed in different 

temperatures. 
3. Why was the line drawn around the balloon 
4. Were the results expected?  Explain. 
5. Explain the results based on class notes. 

 

Station 2: 
1. Compare and contrast the results of the red and blue water. 
2. Were these results expected?  Explain. 
3. What were actions that would mask the expected result at this station? 
4. Explain the results based on class notes. 

 

Station 3: 
1. What happens to visible light when it strikes a white surface? 
2. What happens to visible light when it strikes a black surface? 
3. Were the results at this station expected based on the answers to questions 1 and 2? 
4. Explain the results based on class notes. 

 

Station 4:   
1. Compare the amount of radiant energy striking the water and the sand. 
2. Given the answer to question 1 and class notes, compare the temperature changes that were 

expected in the 2 different substances. 
3. Were the results the same as the expected results?   
4. If the answer to #4 is no, how might the procedure be changed so that the results would 

demonstrate the property of specific heat described in class notes. 
  

Station 5: 
1. Why was the surface of each of the materials provided at this station painted black? 
2. Did the temperature change of each of the materials provided at the station match what was 

expected based on class notes? 
 

Station 6: 
1. Why was the ice/water mixture in one of the beakers stirred before each temperature 

measurement? 
2. Why was the other beaker not stirred? 
3. Where did the heat that melted the ice come from? 
4. Graph the temperature change of the ice/water mixture placing time on the x-axis and 

temperature on the y-axis.  Mark the place on the graph where all the ice melted. 
5. Explain the graph, based on class notes on the specific and latent heat of water. 

 

Station 7 Analysis Questions 
1. Compare and contrast the volume change for air and water. 
2. Relate the results of this exercise to the properties of liquid and gasses that was covered in 

class. 
 

Station 8 Analysis Questions 
1. Did either of the substances change temperature over the period of observation? 
2. Relate the results to the information on latent heat covered in class. 



  



APPENDIX II 

Ecology 

  



CB Environmental Science 

Ecology Board Game Project 
 

 
PURPOSE: 
Develop and build a board game that teaches ecology vocabulary and concepts 
 
MATERIALS:  the following materials will be available in the classroom.  Students may 
provide additional material 
Cardboard 
Colored pencils 
White glue 

Glue sticks 
Tape 
Construction paper 

 
PROCEDURE: 

DUE TASK 

 1. Form a working group of up to 3 students.  Register with the teacher.   

 
 
 
HW 
grade 

2. Brainstorm with your group ideas for the game.  Use the concept and 
vocabulary lists on the back page for ideas.  Ideally, games will: 

 cover 3 – 4 concepts and the associated vocabulary 

 require students to demonstrate knowledge of the concepts, ideas and 
vocabulary to play successfully 

 require application and analysis for about 20% of the content of the game 

 have a design that reflects the content of the game (For example:  if the 
game is about food webs the game board should have a food web 
incorporated into the design).  

 
HW 
grade 

3. Produce a sketch of the game board and a draft of the rules of play, including 
all components. 

 How the pieces move 

 Trials and pitfalls that occur during play 

 Knowledge that players will need for success 

Lab 
Grade 

4. Build game for final grade.  Grade based on:  see RUBRIC at end of packet 

 Game design 

 Use of ecological concepts 

 Appearance of final game 
 

POTENTIAL REFERENCES:  most of these can’t be accessed at school due to Barracuda 
http://boardgames.about.com/od/gamesaz/u/Board-Game-Rules-And-Strategies.htm 

 This site contains links to rules and strategies for many popular games 

http://www.boardgamecapital.com/board-game-rules.htm 

 Links to hundreds of games are here 

http://www.wikihow.com/Make-Your-Own-Board-Game 

 A short document that discusses things to consider when designing a game 

http://donnayoung.org/homeschooling/games/game-boards.htm 

 This is a site with some printable game boards that could be printed  

http://boardgames.about.com/od/gamesaz/u/Board-Game-Rules-And-Strategies.htm
http://www.boardgamecapital.com/board-game-rules.htm
http://www.wikihow.com/Make-Your-Own-Board-Game
http://donnayoung.org/homeschooling/games/game-boards.htm


 CONCEPT 
 Ecological Pyramids Biogeochemical Cycles Predator/Prey Relationships 

V
O

C
A

B
U

L
A

R
Y

 

Energy pyramid 

Biomass pyramid 

Energy flow 

Producer 

Consumer 

Herbivore 

Carnivore 

Decomposer 

Food chain/Web 

Trophic level 

Photosynthesis 

 

Carbon Cycle 

Condensation 

Denitrification 

Evaporation 

Limiting Nutrient 

Nitrogen Cycle 

Nitrogen fixation 

Nutrient 

Precipitation 

Primary productivity 

Transpiration 

Water Cycle 

recycling 

Adaptation 

Camouflage 

Chemical Defense 

Fleeing 

Fluctuation 

Food Web 

Population 

Predator 

Prey 

Stalking 

Territory 

 

 

 CONCEPT 

 Succession Biomes Community Interactions 

V
O

C
A

B
U

L
A

R
Y

 

Ecological Succession 

Primary Succession 

Pioneer Species 

Secondary Succession 

Equilibrium 

Climax Community 

 

 

Polar Ice 

Tropical Rain Forest 

Temperate Forest 

Taiga 

Tropical Savanna 

Temperate Grassland 

Chaparral 

Desert 

Tundra 

Climate 

Precipitation 

Rain Shadow 

Abiotic Factor 

Prevailing Wind 

Commensalism 

Competition 

Mutualism 

Parasitism 

Predation 

Symbiosis 

Chemical Defense 

 

 



 

Environmental Science:  Ecology 

ANIMAL MIGRATION 

 

Purpose:  to learn about an animal that migrates through Cape May County each fall and 

educate classmates about how that organism survives year round. 

  

Questions the Project Must Answer: 

 

What is/are the organism’s common name(s)? 

What is the organism’s scientific name? 

Why does this organism migrate? 
How do climate and seasons affect this animal’s migration?  
What cues does this animal use to know when to migrate?  
How does this animal orient and navigate during migration? 
What types of adaptations does this animal have for migration? 
What is this animal’s migration pattern? 

Where and when does this animal reproduce? 

What does this animal eat at different points in its migration? 

What threats/dangers does this animal face during its migration? 

Where does this animal spend the summer?...winter?...what is its migration route? 

 

Scope: 

ECOLOGY GAME RUBRIC: 

Category and Description 
Pts. 

Possibl
e 

Comments 

Game 
Design 

Board clear and easy to follow 

/30  

Design of board reflects concepts in game 

Challenges to play present 

Design requires player to demonstrate 
knowledge 

Rules included 

Eco. 
Concept

s 

# concepts included ( 5 pts/concept) 

/40  

Ideas represented accurately 

Requires application and analysis level thinking 

 

 

Content. 

Game models ecological content  

/30  Vocab knowledge necessary to do well in game 

Use of vocab covers more than 1 learning style 

TOTAL  



Students receiving a grade higher than a C on this project will have researched detailed 

information about their species.  FOR EXAMPLE (Why does this animal migrate): 

 

‘C’ ANSWER: 

So it can find food 

 

‘A’ ANSWER: 

This bird feeds mostly on small insects that it captures by searching under leaves of 

shrubs.  These insects go dormant during cold weather, so the birds fly south to areas 

with abundant flying insects.  The areas where these birds spend the winter have shrubby 

vegetation similar to the vegetation where they spend the summer. 

 

  



A Partial List to Choose From: 

 

BIRDS 

Kestrel 

Merlin 

Peregrine Falcon 

Sharp Shinned Hawk 

Cooper’s Hawk 

Red Tailed Hawk 

Bald Eagle 

Yellow Rumped Warbler 

Common Yellowthroat 

Blue Jay 

American Robin 

Green Winged Teal 

 

 

INSECTS 

Monarch 

Common Buckeye 

Green Darner Dragonfly 

 

FISH 

Bluefish 

Striped Bass 

Menhaden 

Summer Flounder 

 

 

Project Format 

Use your strengths and interests to determine the type of project you complete.  However all 

work, photographs and writing must be original.  Copying material from reference sources 

(books or the internet) is not acceptable.  Some project suggestions are listed below. 

 

 Choose an animal that migrates through Cape May County.  Research its migratory 

behavior and write a research paper. 

 Prepare a poster display  

 Observe bird or butterfly migration from a field site.  Collect data, summarize the data, 

write a report or prepare a poster. 

 

GRADING RUBRIC:  1
st
 Quarter Migration Project for Environmental Science 

 

AREA 
MINIMAL EFFORT AVERAGE EFFORT GOOD EFFORT EXCELLENT EFFORT 

1 2 3 4 

Overall 
Appearance 

Handwritten, sloppy 
Neatly written or typed, 
carefully stapled 

Neatly typed, cover page 
present, carefully 
stapled, easily identified 
parts or sections 

All of 3 point section, plus 
in a report cover or (if a 
poster) highly visually 
attractive 

Amount of 
Research 

1 or 2 general sources 
2 or 3 general sources, 
plus 1 or 2 sources for 
specific questions 

2 or 3 general sources, 3 
or 4 specific sources, 2 
media types ( ex.:  
internet plus 
newspapers) 

All of 3, plus shows 
innovation in discovering 
sources 

Presentation 
Little evidence of 
organization 

Different parts of the 
project identified with 
headings or titles 

Obvious effort to make 
project easy to read and 
understand 

Project well laid out, clearly 
labeled, easy to read and 
understand 

Data 
Collection 

1 data collection 
session, data tables 
missing 

2 – 3 data collection 
sessions, data tables 
present 

3 – 4 data collection 
sessions, data tables well 
organized, good data 
summary 

Data collected on a 
minimum of 5 days, data 
tables well organized, data 
excellently summarized 



Completeness Minimal information-----------------------------------------------         ---------------------Complete Information 

Originality 
Contains any 
plagiarized (copied) 
content  

All original writing, 
little personal analysis 

All original writing, 
some personal analysis 

Shows extensive personal 
analysis of research or 
unique method of 
presentation 

 

  

  



CB Environmental Science 
Community Interactions Project 

 

PURPOSE:   
 make observations of interactions between organisms on the grounds of LCMR high school 

 make a detailed written, artistic or photographic account of each interaction (or a combination) 

 characterize the interaction as one of the species interactions discussed in ‘The Role of Species 
in Communities’ reading. 

 describe why each interaction belongs in the category you assigned 

  

METHOD: 

1. Go with your class for a walk around the LCMR grounds (or by yourself in some other natural area if 

you were absent). 

2. Watch individual organisms, looking for the organism interactions described in ‘The Role of Species 

in Communities’ reading.  When 2 species interacting are located, spend time watching the 

interaction.  Make qualitative observations of the interaction.  These interactions may be in one or 

more (or a combination) of the following forms: 

 written – detailed descriptions of what the organisms were doing 

 artistic – drawings depicting what the organisms were doing, including labels 

 photographic – pictures taken with a phone, including labels 

It is IMPORTANT that these observations be detailed.  It is expected that students will (if possible) 

watch the interaction for 5 or more minutes.  This is not always possible – organisms may move out 

of sight.  However, if a specific type of interaction is seen more than once, the multiple observations 

may be combined. 

3. Develop a neat, well organized presentation of the information collected.  The presentation may be a 

poster, powerpoint, Prezi, or written account. If a student would like to use a different format than the 

listed formats, prior approval from the teacher is required. 

ANAYLSIS: 

Describe the process you and your partner used to location and collect information about the different 

organism observations.  Include information about what was easy to see, what was challenging and things 

that you would do differently in the future. 

 

SCORING RUBRIC 

 1 2 3 4 

VARIETY 
Only 1 type of 

interaction 

2 types of 

interaction 

3 types of 

interaction 

3 – 4 types of 

interaction w/ 

variety 

INFORMATION 
Interaction IDed w/ 

no details 
Sliding scale between extremes 

Thorough, detailed 

description 

ACCURACY 
Large number of 

errors 
Sliding scale between extremes All info. correct 

PRESENTATION Sloppy, unorganized Sliding scale between extremes 
Neat, colorful, easy 

to follow 

1 = D 2 = C 3 = B 4 = A 



APPENDIX III 

Water Cycle and Water Resources 

  



WATER VOCABULARY 
 

Aquifer An underground body of water located between sediment grains 

Confined Aquifer 
An aquifer ‘sandwiched’ between two impermeable layers of rock or 

sediment 

Confining Layer 
A layer of rock or sediment that separates a confined aquifer from other 

bodies of water 

Evaporation Water changing from a liquid to a vapor 

Freshwater Water with a negligible amount of salts dissolved in it 

Groundwater Water located underground 

Impermeable Water is unable to pass through 

Infiltration (percolation) The downward movement of water into sediment 

Permeable Water able to pass through 

Recharge The addition of water to an aquifer by infiltration from the surface 

Recharge Area 
An area of the earth’s surface with no impermeable materials between 

it and an aquifer, where precipitation can infiltrate the aquifer 

Residence Time The average length of time a water molecule spends in a body of water 

Salt Water Intrusion The movement of salty water into a freshwater aquifer 

Saltwater Water with a substantial amount of salts dissolved in it 

Saturation Can hold no more water 

Surface Water 
Liquid water on the surface of the earth such a s lakes, rivers and 

oceans 

Water Table The upper level of an unconfined aquifer 

Watershed 
The area of land where all of the water that is under it or drains off of it 

goes into the same place 

Withdrawal The removal of water from a surface or underground body of water 

 

  



NAME_________________________________________________________PERIOD______ 

 

CB ENVIRONMENTAL SCIENCE 

Water Vocabulary Worksheet 
 

Aquifer Confined Aquifer Confining Layer 

Evaporation Freshwater Groundwater 

Impermeable Infiltration (percolation) Permeable 

Recharge Recharge Area Residence Time 

Salt Water Intrusion Saltwater Saturation 

Surface Water Water Table Watershed 

Withdrawal   

 

Use the Water Vocabulary to answer the following: 

1. When salt water moves into an aquifer  

2. Aquifer ‘sandwiched’ between 2 impermeable layers of sediment  

3. Removal of water from the surface or an aquifer  

4. The boundary between saturated and unsaturated soil in an aquifer  

5. The average length of time a molecule of water spends in a body of 
water 

 

6. The area where rainfall can infiltrate an aquifer  

7. An underground body of water  

8. A layer of rock or sediment, impermeable to water that isolates 
aquifers 

 

9. Vaporization of water  

10. Underground bodies of water  

11. Accumulation of water on the earth’s surface  

12. The state of being able to hold no more water  

13. A substance water can pass through can be described as __________  

14. Water with very little dissolved material in it  

15. A substance water cannot pass through can be described as ________  

16. Water soaking into the ground  

17. The area drained by a river or stream  

18. The addition of water to an aquifer  

19. Lakes and oceans are examples of this  

20. If you dig a hole and reach water, you have hit the _______________  



21. Wells do this from an aquifer  

22. The 4000 year average a water molecule spends in the ocean  

23. Water with a negligible amount of salts dissolved in it  

24. A layer of clay underground can be described as a/an _____________  

25. Water located between sand grains underground  

26. The part of an aquifer with no confining layer between it and the 
surface 

 

27. Boundary between saturated and unsaturated sediment  

28. Volcanic rock is ___________________________ to water  

29. Ocean water  

30. Aquifer with an impermeable layer between it and the surface  

 

 

  



Aquifers and Water Cycle Notes Pages 

1

Humans depend on a plentiful supply of freshwater

This unit will examine the cycling of water through the surface and 
ground water and how humans  can pollute it or keep it clean

 

 

The water cycle all takes place in the upper part of the crust 

and the troposphere 
2

 

 

3

 



 

The movement of water through the troposphere 
has already been covered.   Here is a quick review:
•The sun fuels evaporation 

•Rising water vapor condenses into clouds as rising vapor cools 

and the relative humidity reaches 100%

•Condensed droplets collide… droplet size grows ….. 

precipitation occurs

4

 

 

During this part of the course, students need to 

become familiar with surface water and ground water

5

 

 



6

Geologists divide the earth’s 
surface into watersheds

Watersheds are areas of the 
earth’s surface that:

•Are bowl or depression 
shaped

•Drain to a central 
surface water feature

 

 

7

 

 

8

 

 



 

 

10

Water spends varying amounts of time on the 
earth’s surface, depending on factors such as:

•Slope – steeper slope… water runs off faster

•Sediment - water infiltrates coarse sediment faster 
that fine sediment

•Temperature and Humidity – higher temperatures and 
low humidity speed up evaporation

 

 

11

DISTRIBUTION OF THE EARTH’S WATER 

 

 

Cape May 
County 
Watersheds



Parameter Equivalent depth (m)* Residence time

Oceans and seas 2500 approximately 4000 years

Lakes and reservoirs 0.25 approximately 10 years

Swamps 0.007
approximately 1 to 10 

years

River channels 0.003 approximately 2 weeks

Soil moisture 0.13 2 weeks to 1 year

Groundwater 120 2 weeks to 10 000 years

Ice caps and glaciers 60 10 to 1000 years

Atmospheric water 0.025 approximately 10 days

Biospheric water 0.001 approximately 1 week

Estimated depth and residence time of world's water supply

12*over the entire surface of the earth

 

 

Types of naturally occurring surface water:
Oceans: major body of salty water

Lakes:  relatively large body of non-flowing freshwater

Ponds: non-flowing body of water smaller than a lake

Rivers:  a large, flowing freshwater body fed by rain water or 

glacial melt – flows downhill

Streams:  a small, flowing body of water that feeds rivers

Estuary:  the region where fresh river water meets and mixes 

with salty ocean water

Tidal Wetland:  wetlands where the water is tidal

Marsh:  wetland vegetated with herbaceous plants

Swamp:  wetland vegetated with woody plants

13

 

 

Some water soaks into the ground and becomes 

part of an aquifer

14

•Rainwater infiltrates the ground

•Seeps downward until it either:

•Reaches an impermeable layer

•Reaches water lying on top of the impermeable layer

•Water occupies:

•The spaces between sediment grains

•Cracks in bedrock

•Space formed when water dissolves rock like 
limestone

 

 



15

 

 

16

Groundwater  flows much the same as surface water, but 
more slowly because of friction with the sediment

 

 

17

Confined aquifers are often under pressure

 

 



18

 

 

19

Surface water features influence the 
movement of ground water

 

 

20

Wells can 
influence the 
movement of 
groundwater

 

 



21

 

 

22

Types of Aquifer

 

 

23

 

 



24

 

 

25

 

 

Figure 72. Location of 
production wells used in 
Scenarios 1, 2, and 3, by 
aquifer, supplying Lower 
Township, the Wildwood 
communities, the Cape May 
communities, and Cape May 
Court House, Cape May 
County, New Jersey.

26
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CB Environmental Science 

BUILD A MODEL AQUIFER 

 

PURPOSE: 

 Develop a model of a cross section of the earth’s crust that shows: 

o Porous ground surface 

o Unconfined aquifer 

o Confining layer 

o Confined aquifer 

o Recharge areas for both aquifers 

o Surface water feature(s) – lake, river, stream, etc. 

 Use the model to illustrate: 

o Effects of groundwater withdrawal from unconfined and confined aquifers 

o Movement of pollutants in groundwater 

o Effects of non-porous surfaces on aquifer recharge 

 

MATERIALS: 

Paper and Pencil 

Plastic Shoebox 

Sand 

Gravel 

Clay (or Waxed Paper) 

Plastic Straw 

Pipette 

Rocks, Tiles, etc. (non-porous surface) 

Plastic cup 

Food coloring



 

METHOD: 

PART 1 

1. Work with your group to develop a plan for the aquifer that will be built in the plastic 

shoebox.  The final plan must include a list of materials and a detailed sketch of the 

aquifer.  The following  areas/structures must be labeled on the sketch: 

a. Porous ground surface 

b. Unconfined aquifer 

c. Confining layer 

d. Confined aquifer 

e. Recharge areas for both aquifers 

f. Surface water feature(s) – lake, river, stream, etc. 

The group may explore the physical characteristics of the available materials prior to 

developing the sketch. 

 

TURN IN THE SKETCH FOR A GRADE 

  



PART 2 

2. Build the model, using the sketch as a blueprint.  Label the characteristics listed in #1 

above. 

3. Use a cup with holes punched in the bottom to simulate rain and ‘charge’ the aquifer.  

Observe the water as it infiltrates the aquifer and write qualitative observations. 

 

THE MODEL WILL BE GRADED ON NEATNESS OC CONSTRUCTION 

AND ACCURACY 

 

PART 3 

4. Use straws to drill wells into the unconfined and confined aquifers. 

5. Use a pipette to model groundwater withdrawal from both aquifers.  Observe the 

effect and write qualitative observations. 

6. Use the pipette to inject colored water (simulating pollutants into the aquifer.  

Observe the effect and write qualitative observations. 

7. Use the rocks and tiles to simulate development covering the ground surface with 

non-porous surfaces.  

8. Use the plastic cup to recharge the aquifer.  Observe the water as it infiltrates and 

write qualitative observations. 

9. Take apart the model and return all materials to their original locations. 

 

ANALYSIS QUESTIONS: 

1. Compare and contrast the recharge of the unconfined and confined aquifer. 

2. Use your observations of aquifer withdrawals in this lab to discuss what might 

happen as people use groundwater. 

3. Discuss a situation where an aquifer might become polluted.  Use your observations 

for #6.   

4. How might development affect the groundwater supply? 

 

 

SUMMARY: 

Describe how water enters aquifers and how human activities affect groundwater. 
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CB ENVIRONMENTAL SCIENCE 

Infiltration Rate and Water Holding Capacity of Different Sized Sediments 
 

 

PURPOSE: 

 Explore differences between infiltration rates of sand, fine gravel and coarse 

gravel 

 Determine the amount of water that can be stored in the space between the grains 

of sand, fine gravel and coarse gravel 

 

MATERIALS: 

Sand 

Fine Gravel 

Coarse Gravel 

Graduated Cylinder 

150 ml Beaker 

2 500 ml Beakers 

Funnel 

Cheesecloth 

Stopwatch 

Quarter 

 

PROCEDURE: 

Part 1 

1. Line a funnel with dampened cheesecloth. 

2. Measure 100 ml sand in the 150 ml beaker.  Put this sand on top of the cheesecloth in the 

funnel.   

3. Place a quarter on the center of the sand. 

4. Place the funnel over a 500 ml beaker. 

5. Measure 200 ml water in the 2
nd

 500 ml beaker.  Gently pour the water into the funnel, 

aiming for the quarter.  Start the stopwatch when the pouring begins. 

6. Record the time it takes for all the water to run through the sand in the funnel. 

7. Measure the amount of water that in the beaker below the funnel. 

8. Record the data in the table at the end of this lab packet. 

9. Dump the sand in the tray provided, rinse the cheesecloth in the pan provided. 

10. Repeat steps 1 through 8 with the fine gravel and coarse gravel. 

Part 2 

11. Fill the 150 ml beaker with sand to the 100 ml line. 

12. Fill the graduated cylinder to the 100 ml line with water. 

13. Slowly pour the water into the sand, allowing time for the water to infiltrate the sand.  Stop 

when the water level just reaches the top of the sand. 

14. Record the level of water remaining in the graduated cylinder.  Determine the amount of 

water the sand was able to hold by subtracting the remaining amount from the initial 100 ml. 

15. Record the result in the table at the end of the lab packet. 

16. Repeat steps 10 through 14 with the fine gravel and coarse gravel. 

 

 

 

 

 



 

 

DATA TABLE:  Part 1 

Sediment 

Type 
Infiltration Time 

H2O Volume 

Infiltrated (ml) 

H2O Volume 

Retained (ml) 

Sand    

Fine Gravel    

Coarse Gravel    

 

 

DATA TABLE:  Part 2 

Sediment Type H2O Holding Capacity (ml) 

Sand  

Fine Gravel  

Coarse Gravel  

 

 

ANALYSIS QUESTIONS: 

1. Compare and contrast the infiltration time for the 3 sediment sizes examined in this 

activity. 

2. Compare and contrast the volume of water retained by each of the 3 sediment sizes 

examined in this activity. 

3. Compare and contrast the water holding capacity of each of the 3 sediment sizes 

examined in this activity. 

4. How might a layer of clay (a sediment with particles much finer than sand) infiltrate and 

hold water? 

5. Use the data from this activity to answer this question:  
Would groundwater flow more rapidly through a sand aquifer or a gravel aquifer?  
Cite data to support your answer. 

 

SUMMARY: 

Explain what was learned about each of the 2 bullets listed in ‘PURPOSE’. 

  



PATHOGEN:  a micro-organism that causes disease 
in a different species of organism

•Can be transmitted:
• through the air
•by water
• by blood
• by contact between mucus membranes
•By a 3rd species (described as a vector)

•Many different types of organism have pathogenic 
species including:

•Bacteria
•Viruses
•Fungi
•Protozoans

 

 

COMMON  AIRBORNE PATHOGENS

DISEASE PREVENTION:

•Cover mouth when 
coughing

•Wash hands often

•Stay home when sick

 

 

COMMON  BLOOD BORNE PATHOGENS
HIV
Hepatitis B
Hepatitis C
Syphillis

DISEASE PREVENTION:  
don’t allow blood to 
blood, blood to mucus 
membrane or mucus 
membrane to mucus 
membrane contact

 

 



Disease Pathogen Symptoms Causes Incubation

Adenovirus Infection Adenoviridae virus Vary depending on which part 
of the body is infected

Drinking contaminated water 5-8 days

Amebiasis Entamoeba histolytica parasite Diarrhea, stomach pain, and 
stomach cramping

Fecal matter of an infected 
person (usually ingested from 
a pool or an infected water 
supply)

2 to 4 weeks

Campylobacteriosis Campylobacter jejuni bacteria Chicken, unpasteurized milk, 
water

2 to 10 days

Cryptosporidiosis Cryptosporidiumparasite Stomach cramps, dehydration, 
nausea, vomiting, fever, 
weight loss

Fecal matter of an infected 
person (can survive for days in 
chlorinated pools)

2 to 10 days

Cholera Vibrio choleraebacteria Watery diarrhea, vomiting, 
and leg cramps

Contaminated drinking water, 
rivers and coastal waters

Two hours to 5 days

E. Coli 0157:H7 Escherichia colibacteria Diarrhea (may be bloody), 
abdominal pain, nausea, 
vomiting, fever, HUS

Undercooked ground beef, 
imported cheeses, 
unpasteurized milk or juice, 
cider, alfalfa sprouts

1 to 8 days

Giardiasis Giardia lambliaparasite Diarrhea, excess gas, stomach 
or abdominal cramps, and 
upset stomach or nausea

Swallowing recreational water 
contaminated with Giardia

1 to 2 weeks

Hepatitis A Hepatitis A virus Fever, fatigue, stomach pain, 
nausea, dark urine, jaundice

Ready-to-eat foods, fruit and 
juice, milk products, shellfish, 
salads, vegetables, 
sandwiches, water

28 days

Legionellosis Legionella 
pneumophilabacteria

Fever, chills, pneumonia, 
anorexia, muscle aches, 
diarrhea and vomiting

Contaminated water 2-10 days

Salmonellosis Salmonellabacteria Abdominal pain, headache, 
fever, nausea, diarrhea, chills, 
cramps

Poultry, eggs, meat, meat 
products, milk, smoked fish, 
protein foods, juice

1-3 days

Vibrio Infection Vibrio parahaemolyticus,Vibrio
vulnificusbacteria

Nausea, vomiting, headache (a 
quarter of patients experience 
dysentery-like symptoms)

Raw shellfish, oysters 1 to 7+ days

Viral Gastroenteritis Calicivirus virus Diarrhea, vomiting, nausea, 
cramps, headache, muscle 
aches, tiredness, slight fever

Water, ready-to-eat foods 
(salad, sandwiches, bread) 
shellfish

24 to 48 hours

Waterborne Diseases

 

TRANSMISSION OF WATER BORNE DISEASES:

•Many waterborne diseases cause vomiting and diarrhea

•If adequate wastewater treatment is not available, the 
pathogens in vomit or feces end up in water

•Another person drinks or bathes in the water and 
acquires the pathogen

•That person gets sick and starts the cycle again
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CB ENVIRONMENTAL SCIENCE 

Pathogens 
1. What is a pathogen? 

 

 

 

2. What types of organisms have pathogenic species? 

 

 

 

 

 

3. List the different ways pathogens can be transmitted (transferred from 1 individual to 

another). 

 

 

 

 

 

 

 

 

 

4. List some common airborne diseases. 

 

 

 

 

 

5. List some blood borne diseases. 

 

 

 

 

 

6. Describe how disease transmission can be prevented for the 2 transmission mechanisms 

listed above. 



 

 

 

 

 

 

 

 

 

7. Describe the common symptoms of water borne pathogens. 

 

 

 

 

 

 

 

8. How do the symptoms of waterborne pathogens help in their transmission? 

 

 

 

 

 

 

 

 

 

  



APPENDIX IV 

Soil and Mineral Resources 

  



Earth Resources Vocabulary 
CB Environmental Science 

 

Natural Resource Something found on earth that humans use 

Renewable 
A resource that can be regenerated by natural earth processes within a 
time frame of about 100 years 

Non-Renewable A resource that needs thousands or millions of years to regenerate 

Fossil Fuel 
A substance that contains chemical potential energy, formed from the 
decomposition of dead organic matter without O2.  Coal, oil and natural 
gas are fossil fuels 

Water 
Substance that makes up about 70% of all organisms.  Humans use water 
for drinking, hygiene, manufacturing and irrigation in agriculture. 

Uranium A radioactive element used to generate electricity.  Nuclear energy 

Organic 
A substance derived from organisms, rather than directly from the abiotic 
environment 

Inorganic A substance that is part of the abiotic environment 

Metal 

Any of a number of chemical elements, such as iron or copper, that are 
often lustrous (shiny) ductile(can be hammered into thin sheets) solids, 
have basic oxides, form positive ions, and are good conductors of heat 
and electricity 

Coal 
(fossil fuel) 

A dark-brown to black solid, rock-like substance formed from the 
compaction and hardening of fossilized plant parts in the presence of 
water and in the absence of air. 

Petroleum/Oil 
(fossil fuel) 

A thick, flammable, yellow-to-black mixture of gaseous, liquid, and solid 
hydrocarbons that occurs naturally beneath the Earth's surface.  
 

It can be separated into fractions of different densities including natural 
gas, gasoline, naphtha, kerosene, paraffin wax, asphalt, and fuel and 
lubricating oils, and is used as raw material for a wide variety of 
products, like plastic . It is believed to originate from the accumulated 
remains of fossil plants and animals, especially in shallow marine 
environments.  

Natural Gas 
(fossil fuel) 

A gaseous mixture consisting mainly of methane trapped below ground; 
used extensively as a fuel 

Ore 
Any naturally occurring mineral or mixture of minerals from which 
economically important materials, esp metals, can be removed  

Mineral 

A naturally occurring, solid, inorganic element or compound having a 
uniform composition and a regularly repeating internal structure. 
Minerals typically have a characteristic hardness and color, or range of 
colors, by which they can be recognized. Rocks are made up of minerals.  

Solar 
(renewable energy) 

Any use of energy derived from the sun 

Wind 
(renewable energy) 

The movement of air due to differential heating of the earth’s surface.  It 
is used as a resource to generate electricity 

Methane 
(fossil fuel) 

A colorless, odorless, flammable gas, CH 4 produced by the 
decomposition of organic matter in the absence of oxygen.  The primary 
commercial source of methane is from natural gas, but people are not 
collecting it from landfills 

Landfill 
A disposal site where solid waste, such as paper, glass, and metal, is 
buried between layers of dirt and other materials in such a way as to 



reduce contamination of the surrounding land. Modern landfills are often 
lined with layers of absorbent material and sheets of plastic to keep 
pollutants from leaking into the soil and water. Also called sanitary 
landfill 

Recycle 
The act of separating substances from the waste stream and either reusing 
them or converting them into a different object 

Mining 
An excavation made in the earth for the purpose of extracting ores, coal, 
precious stones, etc.  

Strip Mining Mining in an open pit after removal of the overburden.  

Underground Mining 
A mine where tunnels or shafts are drilling into the earth to reach ore 
deposits 

Overburden 
Earth and rock covering a mineral deposit that does not contain the ore or 
mineral of interest 

Drilling 

The act of boring a hole in something.  Used in the extraction of fluid 
resources from beneath the earth’s surface.  A hole is drilled, a pipe 
inserted into the hole and the resource pumped out.  Used for water, 
petroleum and natural gas. 

Well 
A hole drilled or bored into the earth to obtain water, petroleum, natural 
gas, brine, or sulfur.  

Pollution 
Harmful or poisonous substance introduced into the environment, usually 
through the actions of humans 

Acid Rain 

Precipitation, as rain, snow, or sleet, containing relatively high 
concentrations of acid-forming chemicals, as the pollutants from coal 
smoke, chemical manufacturing, and smelting, that have been released 
into the atmosphere and combined with water vapor: harmful to the 
environment 

Sulfates 
A salt of sulfuric acid, form in the environment as sulfur is released from 
burning coal 

Nitrates 

A salt of nitric acid.  Nitrates form naturally as nitrogen fixing bacteria 
remove N2 from the atmosphere.  Nitrogen is an important plant nutrient.  
If fertilizer is applied too heavily to land, excess nitrates end up in ground 
or surface water, triggering excessive growth of producers 

Ground Water 
Water located beneath earth’s surface, stored in open pockets in rocks or 
between grains of sediment  

Surface Water 
Water exposed to the atmosphere at the earth’s surface, such as lakes, 
rivers and streams 

Carbon Dioxide 
A gas found in the atmosphere.  Its percentage in the atmosphere is 
increasing due to the burning of fossil fuels by humans for energy. 

Biomass 
Energy. organic matter, especially plant matter, that can be converted to 
fuel and is therefore regarded as a potential energy source. (this is 
different than the definition in ecology) 

Nuclear Energy 
Energy released by reactions within atomic nuclei, as in nuclear fission or 
fusion. This energy can be used to generate electricity 

 
  

http://dictionary.reference.com/browse/precious


NAME_________________________________________________PERIOD_______________ 

 
Earth Resources Vocabulary Questions 

CB Environmental Science 

 

1. A substance that once humans use it all is gone forever  

2. Landfill gas  

3. Liquid fossil fuel  

4. Renewable resource that arrives on earth from space  

5. A pollutant produced by the burning of coal  

6. What is removed before natural resources can be removed from a 
strip mine 

 

7. The act of making a well  

8. Water located beneath the surface of the earth  

9. A lake is an example of this  

10. The site where trash generated by humans is placed  

11. Fossil fuel that is a vapor  

12. Precipitation with a low pH  

13. Sulfates and nitrates are examples of these  

14. Shafts or tunnels in the earth, dug to extract ores  

15. Solid fossil fuel  

16. A substance found on earth that is collected and used by humans  

17. Used by humans for irrigation  

18. A non-renewable resource formed by the decomposition of dead 
plants or animals without O2 

 

19. A radioactive type of non-renewable energy  

20. Renewable energy that develops from the uneven heating of the 
earth’s surface 

 

21. A mineral deposit that contains a natural resource  

22. Pollutant that comes from farming operations  

23. Element that can be hammering into thin sheets  

24. The act of reusing or repurposing something  

25. An inorganic element or compound that occurs naturally, such as 
gold or quartz 

 

26. Gas released by the combustion of fossil fuels that contains 
carbon 

 

27. A long, narrow hole in the earth through which water is extracted 
from the ground 

 

28. A type of mine where the overburden is removed to reach a 
mineral deposit 

 

29. A natural resource that can be regenerated by the earth in a short 
amount of time 

 



30. Element used to generate nuclear energy  

31. Dead organisms that can be converted to energy  

32. Some type of digging operation that removes ore from the earth  

33. Energy generated by splitting uranium atoms in half  

34. List fossil fuels  

35. List renewable resources (think of some not on this list)  

36. List non-renewable resources  

 

  



NATURAL RESOURCES:
Energy or materials humans get from the earth and use as fuel or as 
materials to make items 

 

 

2 broad categories used to classify resources are 
renewable and non-renewable

• Non-renewable take thousands or millions of years 
to form.  Once used, they are gone

• Renewable resources can be regenerated in 100 
years or less

 

 

Non-renewable Resources fall into several categories:
• Metals (iron, copper, aluminum, gold, silver
• Minerals (gems, asbestos, gypsum, sodium chloride)
• Fossil Fuels (coal, oil, natural gas)

 

 



Metals are usually found as mineral deposits, mixed with 
other elements or compounds.  These are called ores.

• Most ore deposits of 
volcanic or tectonic 
origins

• Metals and metal 
containing minerals 
have unique densities

• Form a layer in fluid 
magma

• Are concentrated 
when magma hardens

 

 

Gemstones:  are crystals of elements or compounds

• Diamonds – C, carbon

• Quartz (ruby, topaz and others) – SiO2, silicon dioxide

• The crystals form as magma cools

• The more slowly magma cools, the larger the 
crystals

http://channel.nationalgeographic.com/chann
el/videos/gem-formation/  

 

Gemstones form during the rock cycle as magma cools

 

 



Fossil Fuels:  form as dead organisms decompose in an 
environment without oxygen
• Organisms die
• Sink to the bottom of a swamp or an ocean
• Are buried by sediment (sand and mud) (thousands of feet)

• Heat, pressure and millions of years convert the dead 
organisms to a combustible substance

 

 

 

 

 

 



 

 

Renewable Resources:  can be 
regenerated within about 100 –
150 years

SOLAR:  sunlight arrives on earth 
every day

WIND:  forms constantly as parts 
of the earth heat differently

WATER:  the constant evaporation 
and condensation of water moves 
water around the planet

ORGANISMS:  can reproduce and 
rebuild populations

GEOTHERMAL:  the inside of the 
earth will be hot for millions of 
years

 

 

RESOURCE EXTRACTION:  How natural 
resources are removed from the earth

 

 



 

 

MINES:  remove solids like metal ores, gems and coal 
from the ground.
There are 2 main types:

•Strip mines
•Underground mines

 

 

Parts of a Typical Strip Mine

 

 



‘Life History’ of a Strip Mine

 

 

Parts of a Typical Underground Mine

 

 

 

 



 

 

Typical Oil Well

 

 

Cross  Section Showing Oil Deposit

 

 



 

 

 

  



CB ENVIRONMENTAL SCIENCE 

Natural Resources 

 

 

1. Compare and contrast renewable and non-renewable resources. 

Non-Renewable Renewable 

How Similar 

 

 

 

 

 

How Different 

  

  

  

  

  

  

  

 

2. List the different types of Non-Renewable resources and briefly describe how they are 

formed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. List the different types of Renewable resources and briefly describe how they are formed. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Summarize the process of discovering and extracting non-renewable resources. 

 

 

 

 

 

 

 

 

5. Describe the process of strip mining. 

 

 

 

 

 

 

 

 

 

 

 

6. Describe the parts of and underground mine. 

 



 

 

 

 

 

 

 

7. How/where do deposits of oil and natural gas collect underground? 

 

 

 

 

 

 

 

 

 

 

 

  



 

 
  



APPENDIX V 

Energy 

  



STATION 1 

Kinetic Energy to Heat 

 

DIRECTIONS:   

 Take 1 rubber band 

 Place it against your upper lip 

 Stretch and relax it quickly for 30 seconds 

 Place it against your upper lip again 

 

QUESTIONS: 

1.   What did you feel when you placed the rubber band 

against your lip both before and after stretching? 

2.   What was happening to the molecules in the rubber 

band while you were stretching it? 

3.   Why did any change in the rubber band occur? 

  



STATION 2 

 

Transfer of Kinetic Energy 
 

DIRECTIONS: 

 Play with the objects in the tray, rolling or pushing 

them toward each other 

 Pay careful attention to how the pieces move when 

they hit each other 

 

QUESTIONS: 

1.   When 1 piece strikes another, how does the 

movement of each piece change? 

2.   Describe what happens to kinetic energy when 

pieces strike each other. 

3. Compare and contrast the movement and changes in 

objects of different shapes or sizes 

 

  



STATION 3 

Potential Energy of Gravity 

 

DIRECTIONS: 

 Hold each ball at the top of the meter stick and 

release (don’t throw) 

 Record how high it bounces 

 

QUESTIONS: 

1.   Rank the balls from the one that bounced the highest 

to the one that bounced the lowest.  Does this order 

fit with what you thought would happen? 

2.   At what point was potential energy converted to 

kinetic energy? 

3.   While it was falling, what type of energy is causing 

it to fall? 

4.   After the ball hit the ground, what was the source of 

energy that caused it to move up? 



STATION 4 

Movement of Electrons 

BACKGROUND: 

Substances with neutral electric charge have equal 

numbers of protons and electrons.  It is possible to 

transfer electrons from one substance to another by 

rubbing them against each other.  The moved electrons 

create a charge on both objects which can be used to do 

work. 

DIRECTIONS: 

 Rub a balloon on your clothing 

 Attempt to pick up various objects with the 

negatively charged balloon 

 

QUESTIONS: 

1.   What objects were you able to pick up with the 

balloon? 

2.   What objects were you unable to pick up with the 

charged balloon? 

3.   Were you able to determine any trend in your 

observation? 

  



STATION 5 

Transfer of Kinetic Energy 2 

 

DIRECTIONS: 

1. Blow on the pinwheel and observe the movement.  

Vary how fast air exits your mouth and observe 

changes in the movement of the pinwheel. 

 

 

QUESTIONS: 

1. Describe why the pinwheel moved in terms of matter 

(atoms and molecules).   

  



STATION 6 

Absorption and Reflection of Light 

 

DIRECTIONS: 

1. Observe what happens to light as it strikes both the 

construction paper and the aluminum foil. 

 

 

QUESTIONS: 

1. Describe what happens to the light as it strikes both 

surfaces.   

2. Which surface is causing the energy in the light to 

change form?  How can you tell?  What is the energy 

transforming into? 

  



CB Environmental Science 

SOLAR ABSORPTION LAB 

 

BACKGROUND:  The sun emits radiant energy in a wide range of frequencies (visible light, UV, infra 

red, X-rays, microwaves etc.).  It takes this energy 8 minutes to travel the distance between the sun and 

the earth (149 million km = 93 million miles). 

 

When this radiation reaches the earth, 2 basic things can happen; the energy can either be reflected or 

absorbed.  This happens both in the gaseous atmosphere and with the liquids and solids on the planet’s 

surface.   

 

In most cases, a portion of the radiant energy is reflected and a portion is absorbed. 

 

PURPOSE:  To investigate the effects of color on the reflection and absorption of energy by aluminum 

cans. 

 

MATERIALS: 

3 black aluminum cans 

3 white aluminum cans 

Backdrop of foil covered cardboard 

Backdrop covered with black paper 

6 thermometers 

Water 



 

METHOD: 

1. Set up the apparatus 

 Make 3 groups of one black 

and one white can 

 Orient the 2 backdrops to face 

the sun 

 Place a group of cans 30 cm. in 

front of each backdrop 

 Place 1 group of cans with no 

backdrop 

2. Pour 100 ml. of water in each can.  

Immediately put a thermometer in the 

can. 

3. Record the starting temperature in each 

can after 30 seconds. 

4. Record the temperature in each can 

every 5 minutes for 20 minutes. 

CLEAN UP - BREAK DOWN 

5. Place thermometers back in the plastic box. 

6. Dump the water on the ground 

7. Place the aluminum cans in the box under the table. 

 

PREDICTION:  List the cans below in order of what you think will be 

the greatest temperature increase to the least. 

1. 4. 

2. 5. 

3. 6. 

DATA: 

TREATMENT Initial 
5 

min. 

10 

min. 

15 

min. 

20 

min. 

Change 

Black Can       

White Can       

Black Can w/ foil       

White Can w/ foil       

Black Can w/ 

black paper 
     

 

White Can w/ 

black paper 
     

 

 

Black Can 

White Can 

Black Can w/ foil 

White Can w/ foil 

Black Can w/ black paper 

White Can w/ black paper 



 

DESCRIPTION OF RESULTS: 

1. List the cans below in order from the greatest temperature change to the least. 

1. 4. 

2. 5. 

3. 6. 

 

2. Describe how well the result matched your prediction on page 1. 

 

 

 

 

3. What was the largest temperature change recorded? ____________________________  

In which can did it occur? __________________________ 

4. What was the smallest temperature change recorded? ____________________________  

In which can did it occur? __________________________ 

5. In general, did black or white cans show the greatest change in temperature? _____________ 

6. Describe how the backdrop affected the results. 

 

 

 

 

QUESTIONS: 

1. Which color can (black or white) absorbed the most energy?__________________________ 

  



2. Did the water temperature change steadily, or did the rate of change differ over the 20 minute time 

period?  Describe and explain. 

 

 

 

 

 

3. As light energy was absorbed by the cans, what type of energy conversion occurred? Explain. 

 

 

 

 

4. How might the energy efficiency of the energy conversion be increased for the treatment that showed 

the greatest increase in temperature? 

 

 

 

 

SUMMARY:  describe the general relationship between materials, color and absorption and reflection of 

sunlight 

  



Solar Cooker Project Description 

CB Environmental Science 

 

 

GRADING: 

 class participation grade for each day of the project (1 – 10) 

 turn in journals at the end of each class for a letter grade based on the completeness and detail of 

the entry. 

 A final grade based on the: 

o Neatness of construction 

o How well plans were carried out 

o Temperature gain of cooker 

 

DESIGN PERIOD:   

Look at solar cooking designs.  

Choose a design 

Make a drawing of your cooker including dimensions 

Create a materials list 

Decide who will do what tasks during construction 

 

TASK:  to build a solar cooker capable of preparing simple foods such as pizza, hot dogs or s’mores 

THE CHALLENGE:  team whose cooker raises the temperature of 100 ml of water the most in 30 

minutes is guaranteed an A+, provided they turn in all other parts of the project 

REQUIREMENTS: 

 You may work alone or in a team of 2-3; teams will document which partner contributes what 

part of the project  

 You may use cardboard, aluminum foil, duct tape, black tempera paint, clear plastic wrap, glass, 

and hot glue. Other clear or reflective materials may be used only with my permission. I will 

provide the cardboard, duct tape, paint, plastic wrap and aluminum foil: you must supply all other 

materials! I will also provide scissors, rulers, and Exacto knives. You may bring other tools.  

 You may choose a box cooker or a parabolic cooker design.  



CONSTRUCTION:   What is your goal today? (Have this initialed at the start of class.)  

Be ready to get to work so that the group can take maximum advantage of time. 

JOURNAL ENTRY TO INCLUDE 

1. Who brought what materials?  

2. What was accomplished today by each team member?  

How would you grade your team work habits today? Why? 

 

INITIAL TEST DAY:  set the completed oven up in the courtyard and measure the temperature gain of 

100 ml of water in 25 minutes 

 

Include a detailed record of this test in your journal.  Details include:  start time, end time, initial 

temperature, end temperature, weather conditions, direction cooker faced during test 

 

Also record other information about how the cooker performed:  was it stable, how well did light focus on 

the oven’s interior, and any other observations your group makes. 

 

REVISIONS DAY:  this time is to be spent improving the performance of the cooker 

 

TEST DAY LOG:  

Each group must have the teacher initial the beginning and final water temperature 

1. he best thing about our team's solar cooker is ...  

2. The best/worst (pick one) moment in this project was when ...  

3. The one thing we would really like to change about our cooker is ...  
 

GRADING RUBRIC: 

 
D C B A 

 

DOES NOT MEET 

STANDARDS (1pt) 

PARTIALLY MEETS 

STANDARD (2) 

FULLY MEETS 

STANDARD (3) 

EXCEEDS 

STANDARD (4) 

construction 
& design 

The cooker’s design 
and construction show 
little or no evidence of 
a valid design or careful 
workmanship. 

The cooker has a valid 
design, but there is either 
use of non-allowed 
materials o sloppy 
workmanship. 

The cooker is made 
to a valid design. It is 
made of the accepted 
materials. The 
workmanship is 
clean and shows 
pride in the cooker. 

The cooker makes use of 
a difficult design (such 
as a parabolic cooker) or 
an original design. Or 
the cooker makes 
innovative use of 
materials. 



performance 

The solar cooker does 
not raise the 
temperature of water at 
all. 

The cooker raises the 
temperature of 100 mL of 
water, but by less than 10 
°C. 

The cooker raises the 
temperature of 100 
mL of water by at 
least 10 °C. 

The cooker wins the 
class competition or has 
a performance equal to 
the top 10% of all 
cookers in the class. 

engineering 
log 

The log is significantly 
incomplete. There is 
little or no evidence that 
the team understands 
this standard. 

Some log entries are 
incomplete but some show 
quality work. There is 
evidence that the team 
understands what it means 
to write an engineering log. 
With a few questions to the 
team, another group could 
build a similar cooker. 

All portions of the 
log are complete. 
Another team could 
build a similar 
cooker and compare 
results based solely 
on this log. 

The log shows a 
meticulous attention to 
detail and in-depth, 
thoughtful reflection on 
the construction and 
performance of the 
cooker. 

work habits 

(10 Points 

The team was 
dysfunctional: members 
needed a significant 
amount of outside 
prompting to stay on 
task, and there was little 
sense of shared 
responsibility. 

An attempt was made to 
stay on task and divide up 
the work equitably, but poor 
work habits effected the 
team’s ability to do the 
work efficiently or 
independently. 

Team members 
stayed on task and 
divided up the work 
equitably. 

The team made positive 
use of members’ 
different talents. The 
team provided leadership 
or assistance to others in 
the class or in general 
added to the positive 
working atmosphere of 
the class. 

CB Environmental Science 

Windmill Project 

 

OBJECTIVE:  build a windmill out of provided materials capable of lifting a load 

 

AVAILABLE MATERIALS: 

Skewers 

Cardboard 

Duct tape 

Corks 

Plastic Bottles 

Push Pins 

String 

Weights 

Metal Stand 

Pencils 

Fan 

 

METHOD: 

1. Use information from class notes and available materials to design and build a windmill.  The 

objective is to maximize the amount of weight the windmill can lift.  

a. Include a neatly drawn sketch of how the final product will look, label the sketch with the 

parts of a wind turbine 

b. Provide a list of materials used  



2. Test your windmill, using the provided weights to determine how much weight it can lift (this is a 

measure of how fast it would be able to spin a turbine) 

 

Projects will be graded on how efficiently groups work, the neatness of windmill construction and how 

much weight it can lift. 

 

ANALYSIS: 

1. Describe the design of the wind turbine constructed.  Why was this design chosen over other possible 

designs? 

2. What difficulties were encountered during construction?  How were these difficulties overcome? 

3. What design features contributed the most to the windmill’s lifting capacity. 

4. What changes would you make if the project were to be re-done.  

 

GRADING RUBRIC: 

 WORK CONSTRUCTION WEIGHT LIFTED ANALYSIS 

Points 10 25 25 40 

  Used available 
time 

 All group 
members worked 

 Delegated tasks 

 Neat and sturdy 
 Matches drawing 

Sliding scale to be 
determined by 
maximum achieved 
by a student group 

Each question worth 
10 points.  Graded on 
thoroughness and 
accuracy. 

 

  

IDEAS TO THINK ABOUT AS YOU DESIGN YOUR WINDMILL 

 address these 4 criteria in the ANALYSIS section of the project  

Balance:  if weight isn’t evenly distributed front to back and side to side, what will happen? 

Surface Area:  how will the size (surface area) of the blades affect energy collection? 

Friction:  how will rubbing of parts affect energy output? 

Stability:  how will any wiggle or wobble in the apparatus affect energy collection and output? 



APPENDIX VI 

Human Civilization 
  



NAME_________________________________________________________ PERIOD_______ 

 

CB ENVIRONMENTAL SCIENCE 

Agriculture Vocabulary Worksheet 
 

Agriculture Biological Control Contour Plowing 
Crop Rotation Desertification Dust Bowl 

Erosion Farmland Feed Lot 
Fertilizer Food Security Genetically Modified 

Organism 
Horizon Industrial Agriculture Irrigation 

Inorganic Fertilizer Intercropping Organic Agriculture 
Leaching Monoculture Overgrazing 
Pesticide Organic Fertilizer Precautionary Principle 

Rangeland Pollination Soil 
Soil Profile Shelter Belt Topsoil 

Waterlogging Terracing  

 Weathering  
 

The process of growing crops in a different location each year  

A grassland where cattle are grazed  

Growing crops without synthetic pesticides or fertilizers  

Putting water on crops  

Using an organism to control a pest  

When a habitat becomes a desert-like place due to poor 

agricultural practices 
 

Land where crops are grown  

Dirt or earth  

Large factory-like farming operations  

The breakdown of rocks due to wind, water or chemicals  

The construction of shelves on a slope for growing crops and 

preventing erosion 
 

The fertilization of a flower by an insect or other organism  

A chemical used to kill an organism that is damaging crops  

A fertilizer derived from naturally occurring minerals and/or the 

remains of organisms 
 

The practice of growing a large (huge) area of only 1 crop  

A place where cattle are kept at high densities and fed intensively 

so they grow as fast as possible 
 

When wind or water moves soil from 1 place to another  

A substance that adds plant nutrients to soil  

A layer of soil  

The idea that people should not do things until the impact of that 

action is understood 
 

The practice of growing crops is small areas with a variety of  



crops grown close to each other 

The layers of soil  

An organism that has had its genome changed artificially  

A fertilizer made from oil or other chemicals  

When water dissolves minerals and moves them to a different 

location 
 

The process of raising plants and animals for food  

The nutrient and humus rich upper layer of soil  

A band of trees of shrubs planted between fields that slow down 

erosion 
 

Term used to describe an area of the southern US after a 

prolonged drought, when poor agricultural practices allowed wind 

to blow away a lot of topsoil 

 

When too many cattle are kept in an area and too much grass is 

eaten, damaging the plants 
 

The act of plowing at right angles to a slope, decreasing water 

erosion 
 

A cross section of soil, showing the layers of different types of 

soil and rock 
 

When all the air space in soil is filled with water, depriving roots 

of air 
 

 

  



NAME: ___________________________________________________ PERIOD:___________ 

 

CB ENVIRONMENTAL SCIENCE 

Food Inc. Concept Map 
 

PURPOSE:  develop a poster with a group that shows the groups’ interpretation of how all the 

ideas in the film are inter-related and expresses the groups’ thoughts regarding those ideas. 
 

MATERIALS:1 set of FOOD INC. concept words 

Sheet of newsprint 

scissors 

glue sticks 

markers 

baggie or envelope(for storing concept words) 

 

PROCEDURE: 

1. Cut out the concept words. 

2. Using the procedure in the notes on developing a concept map, make a concept map using 

the provided terms.    

 

3. Once the group has arrived at a layout they believe is satisfactory and before the papers glued 

down and all supporting information added in marker, evaluate the concept map using the 

rubric at the bottom of the page.  Make any necessary revisions.  You may consult with the 

teacher.  However, only specific questions may be asked. (Don’t ask “is this good?”)  

4. After completing step 3, glue down all papers, use markers to draw arrows (linking lines) and 

neatly write linking phrases and propositions. 

 

SCORING RUBRIC: 
POINTS FACTORS considered when awarding points 

25 
Accuracy and Thoroughness. Are the concepts and relationships correct? Are 
important concepts missing? Are misconceptions apparent?  

25 
Organization. Is the concept map laid out in a way that higher order 
relationships are apparent and easy to follow? Does it have a title?  

25 
Appearance. Is the assignment done with care showing attention to details such 
as spelling and penmanship? Is it neat and orderly or is it chaotic and messy?  

25 
Creativity. Are there unusual elements that aid communication or stimulate 
interest without being distracting? 

SEVERAL IMPORTANT POINTS: 

 the provided words are not intended to be a complete list------groups are expected to add 
additional terms to their map (blank colored paper is available for that purpose 

 this is not expected to be a project that is completed in a matter of minutes --- students are 
expected to discuss, review and revise their map.   

 students producing the best (AND ONLY A GRADES) projects will have done additional research 
about at least 3 ideas presented in the film and provide the references used to get the additional 
information 



NAME:_______________________________________________ PERIOD: ___________________ 

 
CB ENVIRONMENTAL SCIENCE 

FOOD INC. 
Viewing Guide 

 

Chapter 1: Fast Food to All Food 
Many of today's farms are more like factories than nature. This section of the video uses chicken 

farming to show this. 

 

Focus Question 

Do animals have the right to a certain quality of life? Explain your answer. 

 

 

 

 

 

After viewing the chapter, discuss with your group the following ideas: 

Are there any rights that all animals should have? 

If animals should have certain rights, do you think those rights also apply to animals we raise for 

food, like chickens or pigs? Are there any rights that these farm animals should have? If so, what 

are they? 

How do you think farm animals should be treated? How do your ideas compare to what you saw 

in the film? 

As consumers, do we have the right to know how the chickens we eat are being raised? Do we 

want to know? 

Summarize the opinions of your group in the space below 

 

 

 

 

 

 

 

 

 

 

 

 



 

Chapter 2: A Cornucopia of Choices 
This chapter talks about com and how it is in many foods we wouldn't think it is in. The video 

describes why this is the case and social and environmental issue it influences. 

 

Focus Question: 

Do people have the right to know what is in their food? Explain your answer. 

 

 

 

 

 

After viewing the chapter, discuss with your group the following ideas: 

Why might it be a problem that the majority of our food is made mostly from just corn and soybeans-

so that nearly everything we eat contains them? 

Whose responsibility do you think it is to inform us about what is in our food? Is it our responsibility 

to find out, the producer's responsibility to make it more clear, or both? Why do you think so? 

The movie points out that cows and farm-raised fish, which are not biologically suited to eating corn, 

are now given a modified diet that is based on com. Do you think people's diets have been modified 

in a similar way? How do you feel about the possibility of your food being modified without you 

being aware of it? 

Summarize the opinions of your group in the space below 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Chapter 3:  Unintended Consequences 
 

This chapter describes how the US food supply can be contaminated by various pathogenic 

bacteria.  It then covers the legal aspects of the issue 

 

Focus Question 

Who is responsible for keeping our food safe? 

 

 

 

 

 

 

After viewing the chapter, discuss with your group the following ideas 

 

Who’s responsible for Kevin’s death? 

 You are a salesperson at the restaurant who sold the hamburger to Kevin’s mom. Are you 

responsible? 

 You are the meat distributor who sold the meat to the restaurant. You weren’t aware that 

the meat was contaminated. Are you responsible? 

 You are a worker at the meatpacking plant whose job is to cut the carcass. You are a 

good worker and follow the procedures set up by the plant. Are you at all responsible? 

 What about the federal court judges who said that the government doesn’t have the 

authority to shut down a meatpacking plant that repeatedly fails contaminant tests. 

Should they be held partly responsible? 

 What about the people who started feeding corn to cows in the first place? Should they be 

held partly responsible? Who’s responsible for Kevin’s death? 

Summarize the opinions of your group in the space below 

 
 
 

 
 
 



 
 

 
 
Chapter 4:  The Dollar Menu 
 

This Chapter discusses how and why highly processed foods are often cheaper than fresh 

foods and how a diet high in these foods can lead to chronic diseases like high blood pressure 

and diabetes. 

 

Focus Question 

Should access to healthy food be a right of everyone? 

 
 
 

 
 

After viewing the chapter, discuss with your group the following ideas 

 

Would it be okay with you that healthy food is only available to people who can afford it? 

 If so, what might be the consequences of that—both to individuals and society? (For 

example, by eating less healthy food, low-income individuals have more health issues, 

are sick more often, require more health care, miss more days of work, and have lower 

job performance.) 

 If not, how might we make healthy food available to everyone? 

The film gives the impression that food is either cheap or healthy. Do you think it is true that 

food is either one or the other, or is this a false dichotomy? 

Summarize the opinions of your group in the space below 

 

 
 
 
 

 
 



 
 

 
 
 

 
Chapter 5:  In the Grass 
 

Focus Question 

When deciding what to eat, how much should we consider the workers who pick, process, and 

transport it? 

 

 
 
 

 

After viewing the chapter, discuss with your group the following ideas 

In the film, union organizer Eduardo Peña says, “We want to pay the cheapest price for our food. 

We don’t understand that it comes at a price.” Do you agree or disagree with him? What vidence 

do you see in the film that led you to agree or disagree? What evidence do you see in your life 

that informs your position as well? 

How would you compare the slaughtering of the chickens by Polyface Farms to the laughtering 

of the Smithfield hogs? How do the workers’ conditions compare? 

You’ve seen in the film how the production of some of the meat we eat affects the workers 

involved in the production. It portrays these people as having no choice because farmers in other 

countries can no longer farm as a result of our food system. Assuming it is true that there aren’t 

local people to do this work, do you think companies have the right to recruit foreign workers to 

come into the country, as you saw in the film? What do you think of that? 

What alternative might the companies have if they can’t find local people to do the work? 

If you think it is okay for companies to recruit foreign workers this way, what might be the 

repercussions of that? 

 

Summarize the opinions of your group in the space below 

 

 
 



 
 

 
 
 

 
 

 

Chapter 6:  Hidden Costs 
This chapter describes how our modern food system has resulted in a huge decrease in the 

number of small farms and an increase in the number of farms owned by corporations (hidden 

costs).  It also describes how the organic food movement has helped decrease some of these 

costs. 

 

Focus Question 

Does it matter to you which food companies produce your food? 

 
 
 
 

 

After viewing the chapter, discuss with your group the following ideas 

In the film, we see that Stonyfield Yogurt is now owned by Groupe Danone, Tom’s of Maine by 

Colgate, Kashi by Kellogg, and Burt’s Bees by Clorox, which are all large corporations. What 

kinds of consumers do you think these products are geared for? How do you think those 

consumers might react to learning that the products are actually made by big corporations? 

As the film suggests, small companies and producers are often bought out or taken over by very 

big companies. What might be the implications of that—both positive and negative? 

Why might corporations continue marketing the small companies’ products under their original 

labels, as we saw in the film? What do you think of that practice? 

Walmart’s dairy purchaser says that Walmart and other companies react to what the customers 

want. How might individual purchases affect Walmart’s dairy offerings? Can you think of any 

situation where companies should not provide what the customer wants? 

armer Joel Salatin in the film says, “We’re willing to subsidize the food system to create the 

mystique of cheap food when actually it’s very expensive food.” What might he mean by that? 



As portrayed in the film, cost and efficiency drive our current food system. Should price be the 

most important force behind our food industry? Why or why not? How might our food system 

change if it was driven by other values, like health or environmental sustainability? 

 

Summarize the opinions of your group in the space below 

 
 

 
 
 
 

 
 

  



THE LAST ENVIRONMENTAL SCIENCE PROJECT:   
Developing a master plan for Lower Township, NJ that incorporates everything covered in 

environmental science this year. 

• Ecology  

• provide adequate space for natural communities 

• Human development does not aversely affect natural communities 

• Water  

•  potable water supply managed sustainably 

• Wastewater treatment assures no pollution of natural areas 

• Energy  

• Adequate for all needs 

• Sources sustainable (green energy sources considered) 

• Agriculture  

• All residents able to access healthy food 

• Local food available 

• Land Use Planning – all points in this presentation considered 
 

Completed projects must include: 

• A map of Lower Township with the designated land uses clearly identified 

• A written explanation why the land uses were placed as seen on the map  
 

You may work in groups of no more than 3.  I will be watching during class time and will take 

point deductions from group members who do not work.  Time should be budgeted, so that all 

group members have something to do at all the time.  For example, if one group member is 

drawing a map, other group members should be working on the written explanation.  Students 

who watch others work will not get the same grade as the workers. 
 

GRADING: 

Category Parameters 
% of 
grade 

Appearance Neatly drawn, legend present, easy to see different parts 15% 

Ecology  
provide adequate space for natural communities 

Human development does not adversely affect natural communities 
10% 

Water 
potable water supply managed sustainably 

Wastewater treatment assures no pollution of natural areas 
10% 

Energy 
Adequate for all needs 

Sources sustainable (green energy sources considered) 
10% 

Agriculture 
All residents able to access healthy food 

Local food available 
10% 

Planning 

Housing 

Transportation 

Environment 

Infrastructure 

Environmental hazards 

Economics 

25% 

Written 

Explanation 
Describes reasons that relate to course content for all of the above 20% 



 


