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Ganado Unified School District  
(High School Environmental Science) 

PACING Guide SY 2019-2020 
Timeline & 
Resources 

AZ College and Career 
Readiness Standard 

Essential Question 
(HESS Matrix) 

Learning Goal Vocabulary 
(Content/Academic) 

In this Course, Students will explore careers in Environmental Science, Study Scientists in this field, write a Scientific 
Research Paper, create a Slide Show Presentation using a Computer, Design and Implement a working Scientific 
Investigation for the GUSD Science Fair, build a model, and create a diagram, to develop Scientific Skills and Knowledge. 

 

 
Three Weeks: 
 
Scientific Skills 
and Processes 
and How they 
apply to 
Environmental 
Science 

  
How do I conduct and 
efficient and ethical 
Experiment using the 
Scientific Method? 
 
How will I use the 
Nature of Science and 
Scientific Reasoning 
to help understand 
Environmental 
Science? 
 
Why do I use 
mathematical 
reasoning and 
processes in 
environmental 
science? 
 
How do I apply the 
process of engineering 
design to propose 
feasible solutions to 
current environmental 
issues? 

Scientific Skills and Processes 

 
Students will identify and investigate problems 
scientifically and will communicate information clearly in 
writing, discussions, and debates.  Key skills and 
processes include 

 chemicals and equipment are used in a safe 
manner; 

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

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

 collection, analysis, and reporting of data in the 
classroom and the field using appropriate 
materials and technologies; 

 data tables, frequency distributions, 
scatterplots, line plots, and histograms are 
constructed and interpreted; 

 information is reviewed for accuracy, 
separating fact from opinion;  

 conclusions are formed based on quantitative 
and qualitative data; 

 
Accuracy 
Analysis 
Analyze 
Bias 
Calculation 
Collection 
Communicate 
Competing 
Conclusion 
Conditions 
Critique 
Data 
Data Table 
Demonstrate 
Dependent 
Design 
Develop 
Distributions 
Economic 
Engineer 
Error 
Ethical 
Events 
Evidence 
Experimental 
Explanation 
Fact 
Field 
Formula 
Frequency 
Hypotheses 
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In this Course, Students will explore careers in Environmental Science, Study Scientists in this field, write a Scientific 
Research Paper, create a Slide Show Presentation using a Computer, Design and Implement a working Scientific 
Investigation for the GUSD Science Fair, build a model, and create a diagram, to develop Scientific Skills and Knowledge. 

 

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

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

 career opportunities in the field of 
environmental science are explored. 

 
The student will demonstrate an understanding of the 
nature of science and scientific reasoning and logic as it 
applies to environmental science. 

 the natural world is understandable; 

 science is based on evidence – both 
observational and experimental; 

 science is a blend of logic and innovation; 

 scientific ideas are durable yet subject to 
change as new data are collected; 

 science is a complex social endeavor; and 

 scientists try to remain objective and engage in 
peer review to help avoid bias 
 

The student will demonstrate an understanding of the 
use of mathematical reasoning and processes in 
environmental science.  Key content includes: 

 error and uncertainty are inherent in any 
scientific study; 

 experimental and theoretical probability can be 
calculated for dependent and independent 
events;  

Impact 
Independent 
Infer 
Information 
Inherent 
Innovation 
Interpretation 
Investigate 
Line Plots 
Logic 
Objective 
Observation 
Opinion 
Peer Review 
Perspective 
Phenomena 
Political 
Probability 
Problem 
Processes 
Proportion 
Qualitative 
Quantitative 
Reasoning 
Relevance 
Representative 
Research 
Sample 
Scatterplots 
Social 
Solutions 
Statistics 
Theoretical 
Uncertainty 
Variables 
Variety 
Viewpoints 
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In this Course, Students will explore careers in Environmental Science, Study Scientists in this field, write a Scientific 
Research Paper, create a Slide Show Presentation using a Computer, Design and Implement a working Scientific 
Investigation for the GUSD Science Fair, build a model, and create a diagram, to develop Scientific Skills and Knowledge. 

 

 probability is used to express the likelihood of 
an event happening under similar conditions; 
and 

 statistics is a branch of mathematics used to 
analyze large quantities of numerical data 
especially for the purpose of inferring 
proportions in a whole from those in a 
representative sample. 

 
The student will analyze current environmental issues 
and apply the process of engineering design in order to 
propose feasible solutions.  Key content includes: 

 using engineering design is an iterative process 
in which science and mathematics principles 
are applied in the formation of a solution; 

 developing and evaluating multiple solutions or 
designs may be appropriate for an 
environmental problem; 

 evaluating solutions using different 
perspectives to include the scientific, 
engineering, economic, political, and social 
aspects of the problem; and  

 choosing a solution(s) requires balancing 
possible positive and negative impacts of a 
variety of competing interests.  

 
 

 
Three Weeks: 
 
The Physical 
Part of Our 
World 

  
What knowledge do I 
need to investigate 
and understand the 
fundamentals of 
matter and its 
interactions? 

Understanding the Physical World 
 
The student will investigate and understand the 
fundamentals of matter and its interactions.  Key 
content includes 

 all things are made up of atoms and elements; 

 
Abiotic 
Adaptions 
Anthroposphere 
Aquatic 
Atmosphere 
Atoms 
Biodiversity 
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In this Course, Students will explore careers in Environmental Science, Study Scientists in this field, write a Scientific 
Research Paper, create a Slide Show Presentation using a Computer, Design and Implement a working Scientific 
Investigation for the GUSD Science Fair, build a model, and create a diagram, to develop Scientific Skills and Knowledge. 

 

 
What are the 
fundamental 
processes of Earth 
systems? 
 
How do the processes 
of Earth and Humans 
interact? 

 atoms and elements can interact in different 
ways and can be expressed as different types 
of chemical reactions; 

 chemical processes involve energy; 

 the law of conservation of energy and matter;  

 water has unique properties and characteristics 
which plays a critical role in the environment; 
and 

 the distribution and movement of water across 
the Earth affects the biosphere, hydrosphere, 
lithosphere, and atmosphere. 

 
The student will investigate and understand how matter 
flows in the fundamental processes of Earth systems.  
Key content includes 

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

 the components, dynamics, and processes of 
the atmosphere, lithosphere, and hydrosphere; 
and 

 the interrelationships among the atmosphere, 
geosphere, anthroposphere, and the 
hydrosphere. 

 
The students will investigate and understand the major 
processes and systems that formed Earth, including 
how water, living things, and rock act together, are 
affected by human interaction.  Key content includes 

 the comparison of how natural and human 
causes of changes to Earth’s land surface. 

Biomes 
Biosphere 
Biotic 
Capacity 
Carbon Cycle 
Catastrophic 
Change 
Characteristics 
Chemical Processes 
Chemical Reaction 
Co-Evolution 
Comparison 
Components 
Conservation 
Distribution 
Diversity 
Ecosystem 
Elements 
Energy 
Equilibrium 
Evolution 
Express 
Extinction 
Food Chains 
Food Webs 
Fundamentals 
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Hydrosphere 
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Invasive 
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Natural 
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In this Course, Students will explore careers in Environmental Science, Study Scientists in this field, write a Scientific 
Research Paper, create a Slide Show Presentation using a Computer, Design and Implement a working Scientific 
Investigation for the GUSD Science Fair, build a model, and create a diagram, to develop Scientific Skills and Knowledge. 

 

 

Physical 
Population 
Predator 
Prey 
Processes 
Properties 
Species 
Stability 
Succession 
System 
Terrestrial 
Trophic Levels 
Unique 
Water 
Water Cycle 

 

 
Three Weeks: 
 
The Living 
World 

  
How is the Living 
World connected to 
Earth? 
What is the flow of 
Energy from Earth and 
her systems to Life 
and from Life? 
 
What is the 
relationship to both 
populations and 
Ecosystems and what 
changes are affected, 
if any? 
 
 

Understanding The Living World 
 
The student will investigate and understand that the 
Earth is one interconnected system to include the 
hierarchy and the flow of energy within an ecosystem. 
Key content includes 

 the characteristics and components that define 
each of the Earth’s terrestrial and aquatic 
biomes;  

 biotic and abiotic factors in an ecosystem and 
how energy and matter move between these; 

 the movement of energy through the living 
world to include food webs, food chains, trophic 
levels; and 

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

Student will describe stability and change as it relates 
to both populations and ecosystems.  Key content 
includes 

 the Earth in a state of dynamic equilibrium; 
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In this Course, Students will explore careers in Environmental Science, Study Scientists in this field, write a Scientific 
Research Paper, create a Slide Show Presentation using a Computer, Design and Implement a working Scientific 
Investigation for the GUSD Science Fair, build a model, and create a diagram, to develop Scientific Skills and Knowledge. 

 

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

 factors that determine growth rates in 
populations (birth, death, and migration rates); 

 adaptions of organisms to the environment in 
terms of ecological niches and natural 
selection; 

 the role of genetic diversity and population size 
in the conservation of a species; 

 the natural processes of change in the 
environment, including examples of 
succession, evolution, and extinction; 

 factors that influence patterns of ecological 
succession, including invasive species, loss of 
biodiversity, and catastrophic events;  

 effects of change in the hydrosphere, 
atmosphere, geosphere, or anthroposphere on 
the biosphere; and 

 biodiversity and co-evolution in ecosystems. 
 
 
 

Movement 
Natural Selection 
Predator 
Prey 
Species 
Stability 
Succession 
Terrestrial 
Trophic Levels 

 

 
Three Weeks: 
 
Resources 
 
 

  
 
What are resources 
and how are they 
obtained?  What are 
they used for?  Why 
are they important to 
life as we know it? 
 

Resources 

 
The student will investigate and understand Earth’s 
resources.  Key content includes 

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

  environmental benefits and drawbacks of fossil 
fuels advantages and disadvantages of 

 
 
Advantage 
Agricultural 
Availability 
Benefits 
Biomass 
Conservation 
Consumption 
Disadvantage 
Fossil Fuel 
Geothermal 
Hydroelectric Power 
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In this Course, Students will explore careers in Environmental Science, Study Scientists in this field, write a Scientific 
Research Paper, create a Slide Show Presentation using a Computer, Design and Implement a working Scientific 
Investigation for the GUSD Science Fair, build a model, and create a diagram, to develop Scientific Skills and Knowledge. 

 

How can we conserve 
the resources we have 
and what can we do 
as individuals, 
communities, 
societies, and globally 
to expand upon 
diversity and reserving 
current and future 
resources? 

renewable resources, including solar, hydrogen 
fuel cells, biomass, wind, and geothermal 
energy;  

 the benefits and drawbacks of nuclear power; 
and  

 the benefits and drawbacks of hydroelectric 
power. 
 

The student will investigate and understand 
conservation of Earth’s resources.  Key content 
includes 

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

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

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

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

 

Hydrogen Fuel Cell 
Impact 
Manufacturing 
Nonrenewable 
Nuclear Power 
Renewable 
Replenish 
Resources 
Solar 
Sustainable 
Transportation 
Wind 

 

 
Five Weeks: 
 
 
Human impact, 
global climate 
change, and 
civic 
responsibility 
 

  
How do human impact 
environment and why 
is it a concern? 
 
What is the real costs 
of pollution today and 
tomorrow?  Can it be 
contained?  How can 
we make a difference 

Human impact, global climate change, and civic 

responsibility 

 
The student will investigate and understand the human 
impact on our environment.  Key content includes 

 Population ecology, carrying capacity, human 
population dynamics, impacts of population 
growth advantages and disadvantages of 

 
Activity 
Agriculture 
Air Pollution 
Allocation 
Balancing 
Bioaccumulation 
Biomagnification 
Carrying Capacity  
Civic Responsibility 
Climate Change 
Conservation 
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In this Course, Students will explore careers in Environmental Science, Study Scientists in this field, write a Scientific 
Research Paper, create a Slide Show Presentation using a Computer, Design and Implement a working Scientific 
Investigation for the GUSD Science Fair, build a model, and create a diagram, to develop Scientific Skills and Knowledge. 

 

 
 

Individually, Locally, 
Nationally, and 
Globally? 
 
What affects our 
Climate and what is 
our responsibility as 
Citizens of Earth? 

balancing short term interests with long term 
welfare of society; 

 individual activities and decisions can have an 
impact on the environment; 

 people impact their environment through the 
use of natural resources to include how 
agriculture, forestry, ranching, mining, 
urbanization, transportation, and fishing impact 
the land, water, air, and organisms; and  

 the allocation of state and federal lands. 
 

The student will investigate and understand pollution 
and waste management.  Key content includes 

 the effects and potential implications of 
pollution and resource depletion on the 
environment at the local and global levels to 
include air and water pollution, solid waste 
disposal, depletion of the stratospheric ozone, 
global warming, and land uses; 

 the mechanisms of bioaccumulation and 
biomagnification;  

 pest management; and 

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

The student will investigate and understand global 
climate change.  Key content includes 

 the use of scientific evidence in reporting 
changes in average global temperature, 
greenhouse gases, quantities of artic and land 
ice, ocean temperature, ocean acidification, 
and sea level rise; 

Cost-Benefit 
Decision 
Depletion 
Destruction 
Disposal 
Ecology 
Effect 
Environment 
Erosion 
Fishing 
Forestry 
Frequency 
Global 
Global Warming 
Greenhouse Gas 
Habitat 
Human 
Impact 
Implication 
Individual 
Land 
Magnitude 
Mining 
Organism 
Ozone 
Pest Management 
Population 
Population Dynamic 
Population Growth 
Potential 
Ranching 
Resource 
Soil 
Solid Waste 
Trade-Off 
Transportation 
Urbanization 
Waste Management 
Water Pollution 
Welfare 
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In this Course, Students will explore careers in Environmental Science, Study Scientists in this field, write a Scientific 
Research Paper, create a Slide Show Presentation using a Computer, Design and Implement a working Scientific 
Investigation for the GUSD Science Fair, build a model, and create a diagram, to develop Scientific Skills and Knowledge. 

 

 the relationship of global climate change on the 
frequency or magnitude of extreme weather 
events; and  

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

 
The student will investigate and understand civic 
responsibility and environmental policies.  Key content 
includes 

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

 political, legal, social, and economic decisions 
may affect global and local ecosystems; 

 the impact of media on public opinion and 
public policy; 

 individuals and interest groups influence public 
policy;  

 cost-benefit analysis and trade-offs in 
conservation policy; and  

 compare methods used to protect the 
environment by local, state, national, and 
international governments and organizations  
 

 
One Week: 
 
Final Testing 
for Students 
 

    

 


