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COURSE DESCRIPTION 

Earth Science is the branch of science devoted to studying the planet Earth and all the objects in the universe. This 
course begins with an introduction to the processes, methods, and tools of scientific inquiry. An understanding of the 
geology of Earth is built through units that discuss topics such as rocks and minerals, plate tectonics, and Earth’s 
natural resources. Students build their understanding of the structure and function of the Earth’s atmosphere, as well 
as situations that cause changes in the atmosphere. The study of oceanography is introduced with such topics as sea 
floor features and ocean currents. Weather, climate, and climate change are topics that begin to develop an 
understanding of meteorology. Throughout the course, students develop an understanding of how Earth’s systems 
and cycles work together to make life on Earth possible. The students also take a tour of the universe as they discuss 
its formation, the characteristics of the objects in our solar system, and the universe beyond our solar system. 
Throughout the course, they see examples of how individuals have built our knowledge of Earth and the universe 
through invention, innovation, and discovery. 

WYOMING CONTENT AND PERFORMANCE STANDARDS 

STANDARD# BENCHMARK_(Standard/Indicator) Use the Standards and Benchmarks as Spreadsheets 

HS-ESS1-1 Develop a model based on evidence to illustrate the life span of the sun and the role of nuclear 
fusion in the sun’s core to release energy that eventually reaches Earth in the form of radiation. 

HS-ESS1-2 Construct an explanation of the Big Bang theory based on astronomical evidence of light 
spectra, motion of distant galaxies, and composition of matter in the universe. 

HS-ESS1-3 Communicate scientific ideas about the way stars, over their life cycle, produce elements. 

HS-ESS1-4 Use mathematical or computational representations to predict the motion of orbiting objects in
the solar system. 

HS-ESS1-6 Apply scientific reasoning and evidence from ancient Earth materials, meteorites, and other 
planetary surfaces to construct an account of Earth’s formation and early history. 

HS-ESS2-1 Develop a model to illustrate how Earth’s internal and surface processes operate at different 
spatial and temporal scales to form continental and ocean-floor features. 

HS-ESS2-2 Analyze geoscience data to make the claim that one change to Earth’s surface can create 
feedbacks that cause changes to other Earth’s systems. 

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

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

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

HS-ESS2-7 Construct an argument based on evidence about the simultaneous coevolution of Earth’s 
systems and life on Earth. 

https://edu.wyoming.gov/educators/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. 

HS-ESS3-2 Evaluate competing design solutions for developing, managing, and utilizing energy and 
mineral resources based on cost-benefit ratios.* 

HS-ESS3-3 Create a computational simulation to illustrate the relationships among management of natural
resources, the sustainability of human populations, and biodiversity. 

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

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. 

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. 

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. 

HS-ETS1-4 Use a computer simulation to model the impact of proposed solutions to a complex real-world 
problem with numerous criteria and constraints on interactions within and between systems 
relevant to the problem. 

SCOPE AND SEQUENCE 

UNIT OUTLINE STANDARD# 
OUTCOMES OBJECTIVES/STUDENT CENTERED 
GOALS 

 

Semester 2   

Unit 1: Weather 2 

• Semester Introduction 

• Climate vs. Weather 

• What Influences the Weather? 
• Comparing the Weather 
• Laboratory: Cloud Formation 
• Laboratory: Relative Humidity 
• Biomes on Earth 
• The Greenhouse Effect 
• Greenhouse Effect Analyses 
• Climate Change 
• Patterns of Climate Change 

• Laboratory: Temperature of Water 

and Soil 1 

• Laboratory: Temperature of Water 

and Soil 2 

HS-ESS2-4 
HS-ESS3-1 
HS-ESS3-5 
 

• Students delve into the flow of energy from the sun 

through the atmosphere and how that flow creates 

weather. Students examine climate and weather and 

explore how energy is transferred by the different types 

of weather and how this impacts climates. 

• Students describe and understand tools used to gather 

weather data and learn that climate and weather are the 

result of the uneven distribution of solar energy over the 

earth's surface. Students are able to define climate as 

the average atmospheric conditions of a region as 

described over time by weather observations. Students 

understand the impact of the gases creating different 

weather and climate changes and patterns, and work to 

predict the weather. Students understand how weather 

and climate impact the systems of the earth. 

• Students examine a myriad of environmental issues and 

develop their own opinions and arguments about ways 

to deal with and solve problems. Students look at how 

humans are influenced by the environment and how the 

environment is influenced by humans. Students learn 

how the activities of humans have both adversely and 



positively impacted the        environment and what the 

consequences of these activities are. 

Unit 2: Oceans 
• Oceans of the World 
• Chemistry of the Oceans 
• Physical Properties of Seawater 
• Ocean Dynamics 
• Laboratory: Ocean Water Density 1 
• Laboratory: Ocean Water Density 2 
• Ocean Currents 
• Ocean Floor 

• Ocean Conditions and Life 

• Marine Life Zones 
• Laboratory: Ocean Floor Sediments 

1 
• Laboratory: Ocean Floor Sediments 

2 
• Marine Organisms 
• Marine Resources 

 

HS-ESS2-1 
HS-ESS2-2 
HS-ESS2-5 
 

• Students learn the composition and pressure changes 
for each layer of the Earth. Students recognize that plate 
tectonics is the framework for understanding the 
features and formation of the ocean floor. Students 
apply data about waves to analyze the internal structure 
of the earth. Students learn different types of volcanoes 
and interpret a diagram of a composite cone volcano 
and explain how it formed. Students learn how to apply 
the theory of plate tectonics to explain landforms 
including mid-ocean ridges and deep sea trenches. 
Students gather data to assess the impact of specific 
geologic events in terms of physical changes in our 
earth. 

• Analyze geoscience data to make the claim that one 
change to Earth’s surface can create feedbacks that 
cause changes to other Earth’s systems. 

• Students describe the physical and chemical properties 
of ocean water and how the properties change in 
various layers in the ocean. Students also examine 
freshwater in the water cycle and explain the physical 
changes in the cycle based on the properties of water. 

Unit 3: Cycles on Earth 
• Biogeochemical Cycles 
• Nitrogen Cycle 
• Carbon Cycle 
• Life and the Carbon Cycle 
• Laboratory: Dissolved Oxygen 1 

• Laboratory: Dissolved Oxygen 2 

• Water Cycle 
• How Humans Alter Cycles 

HS-ESS2-5 
HS-ESS2-6 
HS-ESS2-7 

• Students describe the physical and chemical properties 
of ocean water and how the properties change in 
various layers in the ocean. Students also examine 
freshwater in the water cycle and explain the physical 
changes in the cycle based on the properties of water. 

• Students learn and understand the spheres of the earth 

as they relate to the carbon cycle. Students use diagrams 

and online activity to model the carbon cycle. 

• Students learn the evolution of the earth's atmosphere 

and life based on the carbon cycle and how it impacts 

living organisms. Students work to develop their own 

understanding of the evolution of the sphere's in our 

earth. Students understand how there would be no life 

on earth without the earth's systems. 

 
Unit 4: Astronomy 
• The Sun 
• Solar Phenomena 
• The Earth–Moon–Sun System 
• Laboratory: Solar Energy 
• Solar and Lunar Eclipses 
• The Moon's Influence 
• Earth Movement and Seasons 

• Laboratory: Earth, Moon, Sun 

Motion 

• Laboratory: Sunrise and Sunset 
• Origin of the Solar System 
• Gravitational Forces in the Solar 

System 
• Features of the Solar System 

HS-ESS1-1 
HS-ESS1-2 
HS-ESS1-3 
HS-ESS1-4 
HS-ESS1-6 

• Students learn the sun is a star and how it has nuclear 
reactions, understand solar radiation, and examine 
different solar flares, sunspots and how these impact 
events on the earth. Students model the sun with a lamp 
and measure the heat at various distances to further 
understand how the sun heats the earth. 

• Students learn about the make-up of a galaxy and the 
evolution and life cycle of galaxies, and describe objects 
identified from spectral analysis (galaxies, black holes, 
etc.). Students understand the Big Bang Theory and 
understand evidence for the age and the expansion of 
the universe. Students learn that infrared space 
telescopes revealed that there may be some clumping of 
matter which could indicate star and/or galaxy 
formation. 



• The Planets 
• Planetary Impact 
• Electromagnetic Spectrum 
• Light: A Tool for Astronomy 
• Distances in Space 

• Life Cycle of a Star 

• Color and Brightness of Stars 
• Data about Stars 
• What's a Galaxy? 
• Searching for Objects in Space 
• The Big Bang Theory 

• Students explain the evidence that nuclear fusion in 
stars throughout their lives gave birth to most elements. 

• Students look at the formation of the solar system and 
how gravity influences and directs the movement within 
the system. 

• Students examine early ideas in Earth Science by 
scientists such as Hutton and Lord Kelvin. Students learn 
and describe the composition and changes in 
temperature and pressure for each layer of the earth's 
interior and study the geologic time scale to learn how 
major biologic events correspond to earth's geologic 
history and use the fossil record to interpret the past. 
Students compare the timeline of life on earth with the 
geologic periods of earth's history. Students learn the Big 
Bang Theory and how the universe may have been 
formed initially. 

Unit 5: Earth's Resources 
• Earth's Natural Resources 
• Renewable vs. Nonrenewable 

Resources 
• Mineral Resources 
• Locating Resources 

• Managing Resources 

• Using Resources Wisely 
• Environmental Issues 
• Laboratory: Air Pollution Watch 
• Water Resources 
• Humans and the Environment 
• Conservation 
• Population Growth 
• Population Changes 

HS-ESS3-2 
HS-ESS3-3 
HS-ESS3-4 
HS-ESS3-6 
HS-ETS1-1 
HS-ETS1-2 
HS-ETS1-3 
HT-ETS1-4 

• Students learn about developing, managing and utilizing 
energy and mineral resources but need further guidance 
to evaluate design solutions based on cost-benefit ratios. 

• Students learn in depth about the relationships among 
management of natural resources, the sustainability of 
human populations, and biodiversity but might need 
further guidance to create a computational simulation. 

• Students get multiple opportunities to evaluate solutions 
for environmental problems and look to find ways to 
improve the outcome by reducing the negative 
consequences that are sometimes created by human 
actions. 

• Students learn in detail about the relationships between 
and among Earth systems and the impact humans make 
on the systems, but need direction to be able to create 
or use a computational representation. 

• Students examine global crises and look for solutions to 
issues including the way land is used and/or developed 
and specific environmental issues on our planet. 

• Students examine a variety of environmental issues and 
work through potential ideas and solutions in 
assignments and in class discussions. 

• Students work to evaluate and develop solutions to real 
world problems presented throughout the lessons. 
Students look at the issues generally then more 
specifically to find the answers when considering 
different factors. 

• Students learn in depth about the impact of proposed 
solutions to a complex real-world problem with 
numerous criteria and constraints on interactions within 
and between systems relevant to the problem but might 
need further guidance to use a computer simulation to 
model. 

Unit 6: Semester Review and Test 
• Semester Review 
• Semester Test 

  

 


