
Environmental Science: Earth Science  
Scope and Sequence 
 
Grade Level: 10-12 
Subject Area: Science 

 
Quarter 1 

Essential Standards: 
Students will be able to: 

Guiding Questions: Description/possible activities: 

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.  

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. 

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

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

● Unit 1: Space Systems 
○ How was the universe 

created? 
○ How do stars work? 
○ What is the lifespan of our 

star (the sun)? 
○ What proof do we have to 

support our claims of the 
sun? 

 
 

Students will learn how stars are 
formed, what they are made of, and 
the life span of stars.  They will then 
apply that knowledge to the sun.  

● Life cycle of a star project 
● Objects in motion lab 

 
 
 
 
 

ESS1-5. Evaluate evidence of the past and current 
movements of continental and oceanic crust and 
the theory of plate tectonics to explain the ages of 
crustal rocks 

● Unit 2: Earth’s place in space 
○ What is Earth made of? 
○ How did Earth form? 
○ How can we prove what 

the earth is made of and 
how it formed? 

○ How do the systems of the 

Students will learn how earth was 
formed and what evidence scientist 
have to support this claim. 

● History of Earth timeline 
project 

● Plate Tectonics lab 



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. 

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. 

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 systems. 

Earth cause change to one 
another?  

 
Quarter 2 

Essential Standards 
Students will be able to: 

Guiding Questions: Description: 

ESS2-3. Develop a model based on evidence of Earth’s 
interior to describe the cycling of matter by 
thermal convection. 

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. 

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

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

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

● Unit 3- Earth’s Systems 
○ How does matter cycle 

through the earth? 
○ How does energy cycle 

through the earth? 
○ What role does water play 

on earth’s processes? 
○ What role do the Earth’s 

systems have in the 
development of life on 
Earth? 

Students will learn how matter and 
energy cycle through the Earth. 
They will then apply this knowledge 
to explain how these systems helped 
develop life on Earth. 

● Rock cycle lab: observe how 
matter is cycled within the 
Earth. 

● Weather and erosion lab 
● Topographic Map project 

 



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. 

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

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

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

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. 

ESS3-6. Use a computational representation to illustrate 
the relationships among Earth systems and how 
those relationships are being modified due to 
human activity. 

● Unit 4- Earth and Human Input 
○ How do earth’s resources 

affect human activity? 
○ How should we manage 

Earth’s resources? 
○ How can we reduce the 

impact humans have on 
the Earth? 

○ What is the difference 
between weather and 
climate? 

○ What evidence do we have 
for climate change? 

○ What effect will climate 
change play on Earth 
systems? 

 

Students will learn how humans are 
impacting the Earth and develop 
possible solutions to reduce this 
impact. 

● Ozone project: differentiate 
between the good and bad 
ozone, locate the position in 
the atmosphere where the 
good and bad ozone reside, 
plot monthly ozone data and 
understand the ground level 
ozone effects on humans and 
plants. 

● Mining lab 
 

 
Resources: 

 
 
 
  



General Characteristics: 
Course Description: 
In this 1 semester course (½ credit), students will utilize scientific practices to discover knowledge and overarching concepts related to Earth science 
and Environmental sustainability. Students will recognize unifying themes that integrate the major topics of environmental science and Earth science 
including: Earth and its place in the universe, the solar system, plate tectonics, physical geology, weather, climate, water, ocean circulation and 
topography, natural resources, and global sustainability.  The curriculum integrates critical thinking and laboratory skills that stress the development 
of experimental design, detailed observation, accurate recording, data interpretation, and analysis.  Labs and projects many of which require working 
outdoors and with lab equipment provided by the school will be conducted continuously and throughout each unit. Good attendance and daily 
participation are crucial to student’s success in this course. 
 

Earth Science Core Ideas Scientific Practices  Cross Cutting Concepts 

● The universe and its stars 
● Earth and the solar system 
● The history of planet Earth 
● Earth materials and systems 
● Plate tectonics 
● Weather and climate 
● The role of water in Earth’s surface 

processes 
● Natural resources 
● Natural hazards 
● Human impacts on Earth systems 
● Global climate change 

● Asking questions (for science) and 
defining problems (for engineering) 

● Developing and using models 
● Planning and carrying out 

investigations 
● Analyzing and interpreting data 
● Using mathematics and computational 

thinking  
● Constructing explanations (for science) 

and designing solutions (for 
engineering) 

● Engaging in argument from evidence 
● Obtaining, evaluating, and 

communicating information 

● Patterns 
● Cause and effect 
● Scale, proportion, and quantity 
● Systems and system models 
● Energy and matter: flows, cycles, and 

conservation 
● Structure and function 
● Stability and change 

 
 


