
Exploring the Geosphere

Topic: Elements of the Geosphere
Grade: 4th
Time: Approximately 6 to 7 days

Background Information: This series of lessons will take place after our unit on Earth’s
features. During this time, the students will get a general understanding of the four spheres and
how they interact with each other. Before this, they will have general knowledge in regards to the
layers of the Earth, weathering, and erosion. After this unit, students will have a more
comprehensive understanding in regards to how the geosphere works, what is encompassed
within the geosphere, and how the geosphere impacts the world around them.

NGSS:

Science & Engineering
Practices:
Developing and Using
Models- modeling in 3-5
builds on K-2 experiences
and progresses to build and
revise simple models and
using models to represent
events and solutions

● Develop a model
using an example to
describe a scientific
principle

Disciplinary Core Ideas:
ESS2.1- Earth Materials and
Systems; Earth’s major
systems are the geosphere
(solid and molten rock, soil,
and sediments), the
hydrosphere (water and ice),
the atmosphere (air), and the
biosphere (living things,
including humans). These
systems interact in multiple
ways to affect Earth’s surface
materials and processes. The
ocean supports a variety of
ecosystems and organisms,
shapes landforms, and
influences climate. Wind and
clouds in the atmosphere
interact with the landforms to
determine patterns of weather.

Crosscutting Concepts:
Systems and System Models-
A system can be described in
terms of its components and
their interactions

Day 1- What is the Geosphere?
Standards:
5-ESS2-1: Develop a model using an example to describe ways the geosphere, biosphere,
atmosphere, and/or hydrosphere interact

5-ESS3-1 Combine information about ways individual communities use science ideas to protect
the Earth’s resources and environment



RI.4.1: Refer to details and examples in a text and make relevant connections when explaining
what the text says explicitly and when drawing inferences from the text

RI.4.2: Determine the main idea of a text and explain how it is supported by key details;
summarize the text

Objectives:
Students will be able to define the geosphere in their own words
Students will be able to describe the many elements of the Earth that make up the geosphere
Students will be able to explain the impact that the geosphere has on their lives

Materials:
● The Geosphere: Educational Video for Kids (link)
● “The Geosphere” article (link)
● “What’s the Big Idea…About Earth” (link)
● Comprehension questions
● Chromebooks
● Access to Jamboard online

Procedure:
Engage:

● Turn and talk: What do you know about the word geosphere? What are you wondering?
○ Circulate room as students discuss, prompting with questions if necessary
○ Listen for prior understanding of the topic as well as any misconceptions students

have
○ Share and discuss

● Introduce the term geosphere as the part of the Earth that is made up of rocks and
minerals. This starts at the ground and goes all the way into the Earth’s core.  Discuss that
this week we will be focusing on and learning all about different topics related to the
geosphere including soil moisture, volcanic activity, and tectonic plates. Throughout the
week, we will analyze data and identify patterns related to the geosphere to try to find
solutions to this ongoing problem.

Explore:
● Watch video titled: The Geosphere (link)

○ Turn and talk: What did you learn about the geosphere from this video? What are
you still wondering?

● Review that in the video, the narrator mentioned that the geosphere is made up of many
moving parts including tectonic plates, the lithosphere, and the Earth’s crust. Today

https://www.youtube.com/watch?v=CM18jdpXDOE
https://scied.ucar.edu/learning-zone/earth-system/geosphere
https://www.readworks.org/article/Whats-the-Big-IdeaAbout-Earth/6abaa1fb-93bd-4f77-ab49-cda339037e08#!articleTab:content/
https://www.youtube.com/watch?v=CM18jdpXDOE


students will get a chance to explore more about the geosphere and how its ongoing
changes impact our everyday lives.

● Split students into groups of 3-4
○ Each group is given copies of “The Geosphere” (link)
○ Students read the article together, focusing on what the geosphere is comprised of

and how it impacts their lives
○ Individuals post one of the following on the class Jamboard: something you

learned, something you are wondering, or an important idea from the text
○ Pull Jamboard up on Promethean board, give students opportunity to elaborate on

their thinking

Jamboard where students will post their response to article

Explain:
● Discuss that the purpose of reading this article was to get a better understanding of what

the geosphere is and how it has an impact on our daily lives
● Introduce that the article mentions terms such as erosion, tectonic plates, and

fossilization. All of these terms will be further explained throughout the week

Elaborate:
● Students independently read the article “What’s the Big Idea…About Earth” assigned via

ReadWorks website. This can be differentiated to meet the needs of the different learners
in the classroom. Students also have the option to have the article read aloud to them as
they follow along (link)

● After reading, students complete corresponding comprehension questions to demonstrate
understanding

https://scied.ucar.edu/learning-zone/earth-system/geosphere
https://www.readworks.org/article/Whats-the-Big-IdeaAbout-Earth/6abaa1fb-93bd-4f77-ab49-cda339037e08#!articleTab:content/




What’s the Big Idea…About Earth article (ReadWorks)



Comprehension Questions via ReadWorks

Assessment:
Evaluate- To check for understanding, the teacher will assess students both formally and
informally. In regards to the informal assessment, the turn and talk responses, and post-it note on
the Jamboard will be taken into consideration (formative). In order to plan for future instruction
and student understanding, learners will also be assessed according to their responses to the
comprehension questions and evidence that they use to support their thinking on ReadWorks
(summative).

Day 2: What is Soil Moisture? How does it Impact Us?
Standards:
5-ESS2-1: Develop a model using an example to describe ways the geosphere, biosphere,
atmosphere, and/or hydrosphere interact

Objectives:
Students will be able to define and explain soil moisture
Students will be able to explain how fluctuations in soil moisture impacts their daily lives
Students will be able to analyze and draw conclusions using authentic soil moisture data



Materials:
● Real World: What is Soil Moisture? Video (link)
● Soil Moisture data via My NASA Data (link)
● Graph Cubes via My NASA Data
● Graph Cube Questions via My NSA Data
● Soil Moisture Quiz (link)

Engage-
● Remind students that yesterday they were introduced to the geosphere, which is made up

of all the rocks and minerals on the planet
● Review that the geosphere is made up of other elements on the Earth such as the tectonic

plates, volcanoes, and soil moisture
● Today we will be focusing on soil and how the moisture of it has an impact on our planet

Explore-
● Turn and talk: What do you know about soil moisture? What are you wondering?

○ Circulate room as students are discussing, prompting whenever necessary
○ Listen for misconceptions and questions that students have regarding this topic

● Watch and discuss video- Read World: What is Soil Moisture? (link)
○ Students shared what they learned and are still wondering about soil moisture

● Introduce that today we will be using real data from the Mojave National Reserve in
Nevada to discuss and formulate patterns in regards to soil moisture

Explain-
● Introduce data, highlighting key components including the title, x axis, y axis, etc.
● Students share what they notice and what they wonder about the data and what it tells us

about soil moisture
● Split students up into groups of 4-5, each group receives a copy of the Graph Cube
● As a team, spin the cube and respond to the following question on each face. Group

members choose a recorder to write down group responses
○ 1. Examine the graph- what do you notice?
○ 2. Summarize the graph
○ 3. Analyze the graph
○ 4. Brainstorm questions that you can answer using the data
○ 5. Who would be interested in this graph?
○ 6. Assess the data values

● After students are done working with their teams, share out and discuss as a class

https://www.youtube.com/watch?v=aJ3KaDJ9chM
https://mynasadata.larc.nasa.gov/lesson-plans/data-literacy-cube-graph-data-using-soil-moisture-data
https://climate.nasa.gov/quizzes/soilmoisture-quiz/
https://www.youtube.com/watch?v=aJ3KaDJ9chM


My NASA Data on Soil Moisture in the Mojave National Preserve

Elaborate-
● After reviewing and discussing group responses using the Mojave data, students practice

interpreting data independently using Graph Cube Questions
● Students are given individual copies of data as well as questions which they will respond

to for teacher assessment
● Once students are done working, discuss responses as a class
● To wrap up, students complete Soil Moisture quiz (link)

Graph Cube Questions which students will respond to independently using Mojave data

Assessment:
Evaluate- Students will be assessed for understanding in a number of ways throughout this
lesson. First, students will be informally assessed based on their turn and talk discussions and
cube work in their groups. To get a more comprehensive picture of each students’ knowledge,
they will also be assessed on their Graph Cube Questions and Soil Moisture quiz. The

https://climate.nasa.gov/quizzes/soilmoisture-quiz/


information that I gain from these multiple assessments will help me to plan for and prepare
future instruction.

Day 3: Soil Moisture Data
Standards:
5-ESS2-1: Develop a model using an example to describe ways the geosphere, biosphere,
hydrosphere, and/or atmosphere interact

4-ESS2-1: Make observations and/or measurements to provide evidence of the effects of
weathering or the rate of erosion by water, ice, wind, or vegetation

4-ESS2-2: Analyze and interpret data from maps to describe patterns of Earth’s features

Objectives:
Students will be able to analyze and describe a data set describing monthly soil moisture
Students will be able to propose a solution to the problem of increasing soil moisture levels

Materials:
● Soil Moisture: Why Important, What Challenges, How to Measure & More (link)
● Chart paper/markers
● Data from MyNASA Data (link)
● NASA’s Minute: Dishing the Dirt (link)
● Chromebooks
● Access to Google Forms

Procedure:
Engage-

● Turn and talk: What do you remember about soil moisture? What are you still wondering
about this topic?

○ Circulate room as students are sharing, listening to more information as to what
they learned, are still curious about, and any further misconceptions that they have

○ Share and discuss responses as a class
● Watch and discuss video: “NASA’s Earth Minute: Dishing the Dirt”
● Review and soil moisture is the amount of water in the soil. There are many ways that

this impacts the Earth and the world around us.

Explore-
● Discuss: What do you think are the challenges that are associated with changing soil

moisture levels? How do you think this might impact our daily lives?
○ Share and discuss responses as a class

https://www.seeedstudio.com/blog/2022/07/22/soil-moisture-why-important-what-challenges-how-to-measure-more/#:~:text=This%20is%20mainly%20because%20too,matter%20accumulation%20of%20aboveground%20parts.
https://mynasadata.larc.nasa.gov/EarthSystemLAS/UI.vm#panelHeaderHidden=false;differences=false;autoContour=false;globalMin=0;globalMax=739.9488;xCATID=06ECF098DFA28B37C38B9EA28DCB9B88;xDSID=soil_moisture;varid=soilw-id-70637cbe91;imageSize=auto;over=xy;compute=Nonetoken;tlo=01-Jan-2022%2000:00;thi=01-Jan-2022%2000:00;catid=06ECF098DFA28B37C38B9EA28DCB9B88;dsid=soil_moisture;varid=soilw-id-70637cbe91;avarcount=0;xlo=-180;xhi=180;ylo=-90;yhi=90;operation_id=Plot_2D_XY_zoom;view=xy
https://www.youtube.com/watch?v=hgsIFyITvJE&t=2s


○ Complete “K” part of KWL chart, adding what students know about soil moisture
○ Use student wonderings to complete “W” part of the poster, adding what students

want to know about soil moisture
● Read Soil Moisture: Why Important, What Challenges, How to Measure & More aloud,

stopping at various points to clarify and discuss
○ After reading, complete “L” part of chart, adding what students learned about soil

moisture

Example what soil moisture KWL chart may look like

Explain-
● Discuss that soil moisture contributes to a number of changes which impact their lives

including: plant growth, water waste, and an increase in goods due to the measures which
farmers need to keep track of and prevent a drastic change in soil moisture

● Introduce that today students will be observing and discussing real-data which represent
the changes in which soil moisture has changed over the past few decades

○ Turn and talk: What do you think will happen to the soil moisture over time? Will
it increase or decrease? Why do you think so?

○ Share and discuss as a whole class
● Students are split into groups and given a copy of each of the maps below. Working as a

team, groups work together to record their observations, questions, and predictions
○ Present soil moisture data from January 1951, 2001, and 2022
○ Groups write down what they notice, wonder, patterns, questions, etc to share

with the rest of the class. One group member records to share with the rest of the
class.

○ As groups are working, circulate room to ensure of student success
● Once groups are done observing the data, share out findings as a class, discuss



January 1951 data

January 2001 data

January 2022 data



Elaborate:
● After groups share their findings, if time allows, students can share their individual

observations and the patterns that they notice between the year the data was acquired, and
the amount of moisture in the soil

● Google Form Response Exit Ticket
○ Students write the patterns that they analyzed in terms of the relationship between

the years and the amount of soil moisture
○ Individuals come up with potential solutions to this problem, and ways that

scientists can continue to monitor the moisture in the soil to predict future
challenges

Exit Ticket that students will complete to demonstrate understanding

Assessment:
Evaluate- Students will be assessed for understanding in the following ways: turn and talk
responses, group findings, and Exit Ticket answers. All of this information will be taken into
consideration for planning out next steps for the rest of the week.



Days 4-6: What are Volcanoes?
Standards:
5-ESS2-1: Develop a model using an example to describe ways the geosphere, biosphere,
hydrosphere, and/or atmosphere interact

4-ESS2-2: Analyze and interpret data from maps to describe patterns of Earth’s features

Objectives:
Students will be able to define volcanoes
Students will be able to explain how volcanoes are formed
Students will be able to graph describe the relationship between tectonic plates and the Ring of
Fire

Materials:
● All About Volcanoes: How They Form, Eruptions, & More! ( link)
● BrainPop-Volcanoes (link)
● Volcano pictures from What is a Volcano? (link)
● Poster paper/markers
● Mystery Science lab (link)
● Chromebooks
● Access to Google Docs

Procedure:
Engage-

● Review and discuss that throughout the week we have worked on exploring aspects of the
geosphere including soil moisture, and have analyzed examples of the ways that these
elements have an impact on our lives

● Turn and talk: What do you know about volcanoes and how they are formed? What are
you wondering?

○ Circulate room, listening for student responses and questions
○ Share out as a group

● Discuss that today we will analyze how volcanoes are formed and use our new
knowledge to map out and predict whether we think a volcano could pop up in our
backyard

● Watch video: All About Volcanoes: How They Form, Eruptions, & More!
○ Discuss key takeaways focusing on the introduction to tectonic plates and how

they work together to form volcanoes
Explore-

https://www.youtube.com/watch?v=K7Oq9_DU1Mc
https://www.youtube.com/watch?v=RA2-Vc4PIOY
https://mynasadata.larc.nasa.gov/mini-lessonactivity/what-volcano
https://mysteryscience.com/rocks/mystery-1/volcanoes-patterns-of-earth-s-features/53


● Introduce that today students will do a gallery walk where they will have an opportunity
to analyze various pictures of volcanoes in order to demonstrate their prior understanding

● Split students into groups; these are the individuals that you will move from picture to
picture with. When students come to a page they use their group color’s marker to record
observations, questions, etc. After approximately 3-5 minutes, switch to the next picture.
Repeat until all groups have seen all pictures (below)



Explain-
● Discuss that scientists have been working diligently to find new ways to track, predict,

and reduce the impact of volcanoes on our planet. One way to do this is by analyzing and
using what we know about tectonic plates to find patterns and make predictions

● Introduce tectonic plates as the shell of our planet. Like an egg, the shall can often break,
but the pieces move around and fit together. This is similar to the way tectonic plates
move. The plates can collide, slide, or move away from each other, resulting in various
natural disasters such as earthquakes and tsunamis

● Watch Volcanoes BrainPop video, discuss
● Today we will be thinking like scientists to track locations where the most destructive

volcanoes have formed, and use this information to answer the question: Could a volcano
pop up in your backyard?

○ Take student predictions, using support to discuss

Elaborate-
Lesson modified from Mystery Science lab: Could a Volcano Pop Up Where You Live?
(link)

● Students watch Mystery Science introductions video for a lab where they learn about a
man in Mexico. One day a volcano began to form in the middle of the corn field in his
backyard. We begin to learn more about where he lives and that his hometown of
Paricutin is along a line of other volcanoes along the Ring of Fire

○ Turn and talk: What do you think? Could a volcano pop up where you live? Why
or why not?

https://mysteryscience.com/rocks/mystery-1/volcanoes-patterns-of-earth-s-features/53


● Groups are split into groups. Each group is given an area of the world: North America,
South America, Asia, and Australia & Nearby Islands

○ Groups are given the coordinates for the most destructive volcanoes in that
region. Students work together to map out the coordinates and respond to the lab
questions (below)

● Share out and discuss what students noticed about their region
● Take each of the four areas and tape together. Prompt students to realize that when all

these volcanoes are placed together in one big picture, a circle is formed
○ Introduce that this is where the Ring of Fire happens, and the majority of the most

destructive volcanoes takes place within this ring
● Using the map, find where students live

○ Turn and talk: Using this information, do you think a volcano can pop up where
you live? Why or why not?

Evaluate-
Students will be assessed for understanding in a number of ways throughout this lesson
including: their turn and talk responses, answers to the Mystery Science lab, and their final
reflection. This will be the main form of assessment for this assignment, as it will allow
individual students to show what they have learned about tectonic places and the geosphere over
the past few days.



Google Document where students will respond to question via Google Classroom

Criterion 4 3 2 1 0

Student understand
relationship between
tectonic plate boundaries
and landforms

Relationship is
clear in group
reflection,
exceeds
expectations

Relationship is
clear in group
reflection, meets
expectations

Relationship is
somewhat clear
in group
reflection,
partially meets
expectations

Relationship is
not clear in
group
reflection, does
not meet
expectations

Relationship between
tectonic plates and
landforms is not
mentioned in response

Student designs a clear
and concise response to
answer the question using
evidence from classroom
lessons, labs, and
discussions

Response is
clear and
concise and
uses an
abundance of
resources to
support

Response is
clear and concise
and uses
resources to
support

Response is
somewhat clear
and concise
and uses some
resources to
support

Response is
not clear and
uses few
resources to
support

Response is not given
and/or does not use
any resources to
support

Final presentation
includes 4th grade
spelling, punctuation,
capitalization, etc.

Presentation
has 0-2 errors

Presentation has
3-5 errors

Presentation
has more than
5 errors

Presentation
has more than
10 errors

N/A

Criterion which students will be assessed upon for their tectonic plates reflection
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