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Introduction 

The natural world can sometimes seem like a complex array of independent issues and phenomena. We hear about air pollution, ocean 
currents, earthquakes, biodiversity, and much more. How does one issue or phenomenon relate to another? One way to understand the 
interrelationships is to think, as scientists do, in terms of models or “spheres,” specifically: the hydrosphere (all the water in all its forms—
underground, in the air, and in lakes, streams, estuaries, glaciers, and oceans), the atmosphere (the gases that surround us), the geosphere 
(all rocks, minerals, and landforms), and the biosphere (all living things).  

These spheres constantly interact with each other. Liquid water falls from the atmosphere and helps living things in the biosphere meet their 
needs for survival. Rocks crumble from a seaside cliff and dissolve in the ocean waters. Living things die and their molecules return to the soil. 
Understanding the Earth means to understand these interacting spheres in a way that can bring clarity to a complex natural world. 

Note to Teachers and Curriculum Planners 

This unit introduces Grade 5 students to real-world examples and fundamental concepts that will be explored in greater depth in later grades. 
Students will apply their background knowledge to develop models of the different “spheres” of the Earth and use their models to discuss how 
different systems interact. The following are preliminary considerations for planning and instruction relative to this unit: 

● The unit draws upon prior knowledge built across the elementary grade levels, including knowledge and skills developed in CKSci Grades 
3 and 4, such as Weather and Climate (G3U4) and Processes That Shape Earth (G4U4). It also draws upon knowledge built earlier in the 
Grade 5 school year during Unit 1 Investigating Matter and Unit 2 Energy and Matter in Ecosystems. 

● Examples for students of interacting systems include: the influence of the ocean on ecosystems, landform shape, and our climate; the 
influence of the atmosphere on landforms and living things; and the influence of mountains on weather patterns such as winds and clouds 
in the atmosphere. 

● While multiple systems are discussed in this unit, assessment of student learning is limited to explanations of how two “spheres” interact. 
Complex relationships between more than two systems are not assessed. 

● As part of this unit, students are tasked to create a graphical representation of the amounts of fresh water versus salt water on the Earth, 
and indicate where these sources of water are typically found. Assessment excludes their understanding of water vapor (i.e., the amount 
of water found in the atmosphere). 
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2019 CORE KNOWLEDGE 
SCIENCE SEQUENCE SUGGESTED LEARNING OBJECTIVES LANGUAGE OF INSTRUCTION 

The Sequence guidelines identify specific 
content and skills for building knowledge 
coherently from grade to grade. 

These suggested learning objectives may be modified 
to meet state and local standards as well as the needs 
of specific schools and classrooms. 

This word list provides a sampling of the vocabulary 
to which students should be repeatedly exposed 
during instruction. The list is not intended for use in 
isolated drill or memorization. 

A. Spheres of the Earth 
Earth’s systems, or “spheres” 

● Hydrosphere (all the water in all its 
forms—in the air, lakes, streams, 
estuaries, glaciers, and oceans)  

o The oceans hold nearly all 
of Earth’s water. 

o Ocean water is salt water, 
not suitable for drinking. 

o Brackish water: a mix of 
saltwater and freshwater.  

o Fresh water: most of 
Earth’s freshwater is in 
glaciers or underground; 
much less is found in 
streams, lakes, wetlands, 
and the atmosphere.  

● Geosphere (all rocks, minerals, and 
landforms) 

o Earth’s crust and upper 
mantle move slowly over 
time. 

o Evidence of changes to 
Earth’s surface can be 
found in rocks and rock 
layers. 

● Atmosphere (the air around us) 
o The air we breathe is a 

mixture of gases, including 
nitrogen, oxygen and 
carbon dioxide. 

 
● Classify components of Earth’s features 

as land, water, air, and living things. 
● Describe what makes up the 

hydrosphere. 
● Develop a graph to show the relative 

amounts of salt and fresh water in each 
of the following: 

o oceans 
o glaciers 
o polar ice caps 
o ground water 
o lakes 
o rivers 
o all of Earth  

● Describe what makes up the geosphere. 
● Describe what makes up the 

atmosphere.    
● Describe what makes up the biosphere. 

● Create models that illustrate the 
components of each of the Earth’s four 
spheres. 

 
 

 
Earth 
spheres 
system 
dynamic 
 
hydrosphere/hydro- 
oceans, lakes, groundwater, glaciers, etc. 
salt water, brackish water, fresh water 
reservoir 
water cycle 
 
geosphere/geo- 
geologic 
rock/rock cycle 
mineral 
sediment 
landform 
crust 
mantle 
layer 
seismic waves 
 
atmosphere 
gases 
air 
air mass/air pressure 
altitude 
troposphere 
stratosphere 
 
biosphere/bio- 
biome 
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o Water vapor is also in the 
air. 

● Biosphere (all living things) 
o Biome: a large region with a 

specific climate and with 
living things adapted to that 
climate.  

o Major biomes include 
tundra, forests, grasslands, 
and desert. 

o Each biome has many 
ecosystems. (ecosystem = 
a group of diverse 
organisms and their 
surrounding environment) 

▪ Ecosystems vary 
greatly in size (for 
example, from a 
small pool of water 
to a huge rain 
forest).  

▪ An ecosystem can 
contain many 
habitats. (habitat = 
the environment in 
which an organism 
lives) 

o Living things rely on their 
habitats to meet their 
needs. 

 
NGSS References: 

● 5-ESS2-1 
● 5-ESS2-2 
● DCI ESS2.A 
● DCI ESS2.C 

Science and Engineering Practices:  
● Developing and Using Models 
● Using Mathematics and Computational 

Thinking 

[names of biomes, including tropical rain 
forest, desert, tundra, etc.]  
ecosystem 
habitat 
species 
taxonomy 
extinct 
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Cross-cutting Concepts:  
• System and System Models 
• Scale, Proportion, and Quantity 

B: Modeling Earth’s Interacting 
Spheres 

 
● The spheres of the Earth constantly 

interact and affect one another. 
 

Hydrosphere interactions  
o Water shapes the Earth’s 

surface over time.  
 Example: Water erodes 

Earth’s surface to create 
river valleys. 

o The sun’s energy evaporates 
water into the atmosphere. 

o The ocean influences climate 
and weather. 

 
Atmosphere interactions 
o Wind and weather cause the 

weathering and erosion of rock.  
o Weather and climate affect the 

habitats and ecosystems of 
living things.  
 Example: Water vapor 

forms rain, which falls to the 
ground and forms 
freshwater reservoirs for 
living things to use. 

o Nitrogen gas in the air enters 
the ground and is chemically 
transformed by bacteria for 
plant use. 

 
 
 
 

 
● Describe how the hydrosphere interacts 

with other spheres.  
● Describe how the geosphere interacts 

with other spheres.  
● Describe how the atmosphere interacts 

with other spheres.  
● Describe how the biosphere interacts 

with other spheres.  
● Create a single model that illustrates 

Earth’s four spheres. 
● Extend your model to represent the 

interactions between two specific 
spheres. 
 

 
 

 
 

Earth’s spheres 
interactions 
system 
 
hydrosphere 
atmosphere 
geosphere 
biosphere 
 
erosion 
weathering 
aquifer 
water table 
soil 
organic/inorganic 
topography 
deposition 
precipitation 
evaporation 
weather/climate 
respiration 
transpiration 
toxin 
decompose 
animal behavior 
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Geosphere interactions 
o Mountain ranges affect the 

formation of clouds and other 
weather events. 

o Living things can cause erosion 
in a specific environment. 

o Certain rock layers provide the 
necessary space for the 
formation of aquifers. 

 
Biosphere interactions 
o Freshwater lakes provide a 

habitat for fish and algae. 
o Minerals in soils are taken up 

into plants through their roots to 
provide important chemicals for 
life. 

o Living things die and their 
molecular components are 
recycled into the ground and 
the air. 

o Animal activity, such as beavers 
damming a pond, alters the 
landscape. 

NGSS References: 
● 5-ESS2-1 
● DCI ESS2.A 
● DCI ESS2.C 

Science and Engineering Practices:  
● Developing and Using Models 

Cross-cutting Concepts:  
• System and System Models 
• Scale, Proportion, and Quantity 
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As noted above, this unit references the following standards that are a part of the Next Generation Science Standards (NGSS)  
Grade 5 Topic Earth’s Systems:  

5-ESS2-1. Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere interact. [Evidence 
Statements for 5-ESS2-1] 

5-ESS2-2. Describe and graph the amounts of salt water and fresh water in various reservoirs to provide evidence about the distribution of 
water on Earth. [Evidence Statements for 5-ESS2-1] 

[Note: 5-ESS3-1 is addressed in the next unit, Grade 5 Unit 4 Protecting Earth’s Resources.] 
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