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Tell a Surface Feature Story

Hands-On Activity: Research

Activity Overview
Grades: 6–8

Suggested Duration: 2–3 class periods

This Expedition: Learn! activity reinforces the “Weathering and Other Changes to Earth’s Surface” lesson by 

engaging students in researching a distinct surface feature of their choosing. Students use multiple valid, 

reliable sources to identify evidence for which geoscience processes were involved in forming the surface 

feature they’ve chosen and the time scale over which the changes occurred. After conducting research, 

students construct a story about the formation of the surface feature in the format of informational text or 

narrative nonfiction.National Standards Related to This Activity

NGSS MS-ESS2-2: Construct an explanation based on evidence for how geoscience processes have changed 

Earth’s surface at varying time and spatial scales. 

 ⚫ DCI: ESS2.A: Earth’s Materials and Systems  

 ⚬ The planet’s systems interact over scales that range from microscopic to global in size, and they 

operate over fractions of a second to billions of years. These interactions have shaped Earth’s history 

and will determine its future. 

 ⚫ DCI: ESS2.C: The Roles of Water in Earth’s Surface Processes  

 ⚬ Water’s movements—both on the land and underground—cause weathering and erosion, which 

change the land’s surface features and create underground formations. 

 ⚫ SEP: Constructing Explanations and Designing Solutions

 ⚫ CCC: Scale, Proportion, and Quantity

Materials
 ⚫ Children’s book about a surface feature (1 for display)

 ⚫ Sources for student research (see suggestions in the Preparation section)

 ⚫ Student activity sheets (digital or physical, 1 per student)

 ⚫ Surface features images (see suggestions in the Introduction section)

 ⚫ “Weathering” image (found in the Learn More section of the “Weathering and Other Changes to Earth’s 

Surface” lesson)
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Research Chlorofluorocarbons
Hands-On Activity: Research

Activity Overview

Grades: 6–8 Suggested Duration: 2–3 class periods
This Expedition: Learn! activity provides opportunities for students to apply what they learn in the “What Are 

Greenhouse Gases?” lesson. The ozone layer has been depleted over time due to the release of greenhouse 

gases called chlorofluorocarbons (CFCs). However, the ozone layer is expected to fully recover thanks to an 

international agreement, the Montreal Protocol, to reduce the use of CFCs. In this activity, students research 

CFCs and their impact on the ozone layer and climate change. They begin by asking questions about an image 

as a springboard for developing their own research question. Students then conduct research and use the 

information they gather to create an infographic poster about CFCs, the ozone layer, climate change, and 

solutions to reduce the release of CFCs into the atmosphere. 

National Standards Related to This Activity

NGSS MS-ESS3-5: Ask questions to clarify evidence of the factors that have caused the rise in global temperatures 

over the past century. ⚫ DCI: ESS3.D: Global Climate Change 
 ⚬ Human activities, such as the release of greenhouse gases from burning fossil fuels, are major factors 

in the current rise in Earth’s mean surface temperature (global warming). Reducing the level of climate 

change and reducing human vulnerability to whatever climate changes do occur depend on the 

understanding of climate science, engineering capabilities, and other kinds of knowledge, such as 

understanding of human behavior and on applying that knowledge wisely in decisions and activities.

 ⚫ SEP: Asking Questions and Defining Problems

 ⚫ CCC: Stability and ChangeMaterials
 ⚫ Colored pencils (1 set per student)

 ⚫ Infographic poster images (for display)
 ⚫ “Ozone Layer” image (found in the Learn More section of the “What Are Greenhouse Gases?” lesson)

 ⚫ Poster paper (1 sheet per student) 
 ⚫ Sources for student research (see suggestions in the Preparation section)

 ⚫ Student activity sheets (digital or physical, 1 per student)© Encyclopædia Britannica
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Analyze Natural Hazard Data

Hands-On Activity: Skill Practice

Activity Overview

Grades: 6–8
Suggested Duration: 30–45 minutes

This Expedition: Learn! activity provides opportunities for students to apply and expand on concepts from the 

“Introduction to Natural Hazards” lesson. Working independently, students analyze natural hazard map data to 

evaluate the risk levels for catastrophic events in four U.S. cities. By examining past events and identifying factors 

that contribute to increased risk, such as location near plate boundaries or the ocean, students gain a deeper 

understanding of how communities can assess their natural hazard risks and make informed decisions about 

planning and building requirements. 

National Standards Related to This Activity

NGSS MS-ESS3-2: Analyze and interpret data on natural hazards to forecast future catastrophic events and 

inform the development of technologies to mitigate their effects. 

 ⚫ DCI: ESS3.B: Natural Hazards

 ⚬ Mapping the history of natural hazards in a region, combined with an understanding of related 

geologic forces, can help forecast the locations and likelihoods of future events. 

 ⚫ SEP: Analyzing and Interpreting Data

 ⚫ CCC: Patterns

Materials

 ⚫ Colored pencils (1 set per student)

 ⚫ “Introduction to Natural Hazards” lesson images

 ⚫ Student activity sheets (digital or physical, 1 per student)

 ⚫ “Tectonic Plate Boundaries” image (found in the Learn More section of the “Introduction to Natural 

Hazards” lesson)

Preparation

 ⚫ Prepare printed or editable digital copies of the student activity sheet, which is included at the end of this 

guide and can be accessed in the Learn More section of the “Introduction to Natural Hazards” lesson.

Safety

 ⚫ No special safety equipment or procedures are required.
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Investigate Sea and Land Breezes

Hands-On Activity: Investigation

Activity Overview

Grades: 6–8 Suggested Duration: 60–75 minutes

This Expedition: Learn! activity provides opportunities for students to apply and extend what they learn in the “Air 

Masses and Weather” lesson. Working in groups, students plan and conduct an investigation to make sense of the 

phenomenon of hot beach sand and cold ocean water on a sunny day. They simulate the phenomenon using lamps 

to heat samples of sand and water to provide evidence for how the motion of air masses and complex interactions 

of the atmosphere with the geosphere and hydrosphere result in changes in weather conditions. Students 

observe that water heats up and cools off more slowly than sand (and other earth materials if they complete the 

extension). Then they connect how this difference affects the properties of air masses that form over the land or 

water and how those differences in properties affect the way those air masses interact, resulting in sea breezes 

blowing in during the day and land breezes blowing out to sea at night.

National Standards Related to This Activity

NGSS MS-ESS2-5: Collect data to provide evidence for how the motions and complex interactions of air masses 

result in changes in weather conditions.

 ⚫ DCI: ESS2.C: The Roles of Water in Earth’s Surface Processes

 ⚬ The complex patterns of the changes and the movement of water in the atmosphere, determined 

by winds, landforms, and ocean temperatures and currents, are major determinants of local 

weather patterns.

 ⚫ DCI: ESS2.D: Weather and Climate

 ⚬ Because these patterns are so complex, weather can only be predicted probabilistically.

 ⚫ SEP: Planning and Carrying Out Investigations

 ⚫ CCC: Cause and Effect

Materials

 ⚫ Beakers, 200 mL (2 per group)

 ⚫ Clamp lamps with incandescent bulbs  

(1 per group)

 ⚫ Colored pencils (1 set per group)

 ⚫ Graph paper (1 per student) 

 ⚫ Masking tape, 1-inch pieces (2 per group)

 ⚫ Sand (150 mL per group)

 ⚫ Student activity sheets (digital or physical;  

1 per student or group)

 ⚫ Thermometers (2 per group)

 ⚫ Timers (1 per group)

 ⚫ Water (150 mL per group)

 ⚫ Optional: Additional earth materials  

(soil, cut grass, gravel) for extension 

 
 
 
 
 
 
 

Teaching Tips

The beakers can be different sizes or 

replaced with plastic cups, as long as each 

group has two identical vessels and fills 

them with the same volume of material.
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Map Earth’s Interactions
Hands-On Activity: Model

Activity Overview

Grade: 6 Suggested Duration: 20–30 minutes

This Expedition: Learn! activity provides opportunities for students to apply what they learn in the “The Earth 
System and Subsystems” lesson. Working independently, students develop a model to illustrate interactions 
among Earth’s subsystems.

Standards Related to This Activity
Florida SC.6.E.7.4: Differentiate and show interactions among the geosphere, hydrosphere, cryosphere, 
atmosphere, and biosphere.

Florida SC.6.N.3.4: Identify the role of models in the context of the sixth grade science benchmarks. 

Texas 6.10.A: The student is expected to differentiate between the biosphere, hydrosphere, atmosphere, and 
geosphere and identify components of each system.

Materials
 ⚫ Colored pencils (1 set per student)

 ⚫ Student activity sheets (digital or physical, 1 per student)

 ⚫ “Water Cycle” image (found in the Learn More section of “The Earth System and Subsystems” lesson)

Preparation
 ⚫ Gather and organize materials.

 ⚫ Prepare printed or editable digital copies of the student activity sheet, which is included at the end of this 
guide and can be accessed in the Learn More section of the lesson “The Earth System and Subsystems.”

Safety
 ⚫ No special safety equipment or procedures are required.

Introduction

1. Display the “Water Cycle” image found in the Learn More section at the end of the lesson “The Earth 
System and Subsystems.” 

2. Prompt students to identify which parts of the image belong to each sphere and the types of 
interactions depicted.

Expedition: Learn! is an 
instructional platform 
with standards-aligned, 
interdisciplinary lessons 
that build content 
knowledge, reading 
comprehension, and critical 
thinking skills. Explore how 
our experts use The Earth 
System and Subsystems 
lesson to engage in hands-
on learning!

Content Spotlight: 
Using Hands-On Activities to Promote Engagement 

In Practice
Hands-On 
Science
Use the hands-on activities 
embedded in many 
Expedition: Learn! lessons 
to engage students, 
enhance understanding 
of key topics and current 
events, and promote three-
dimensional learning.

Dive into the school year by planning science 
lessons that ignite students’ curiosity, 

support diverse learners, and enhance 
literacy skills—oh, and don’t forget to 
promote critical thinking, problem-
solving skills, and collaboration while 
you’re at it! That’s a tall order, but 
using Expedition: Learn!’s content-

rich lessons with embedded hands-on 
experiences can make planning easier. 

Expedition: Learn!’s four types of hands-on 
activities (Model, Research, Investigation, 

and Skill Practice) enhance students’ understanding of topics 
in all areas of science and allow exploration of current events 
that affect students’ lives. Share with students a local example 
of interactions of Earth’s subsystems, such as a recent weather 
event, local evidence of weathering and erosion, or nearby 
impacts of climate change. Digging deeper into these relatable, 
local examples is easier with Expedition: Learn!’s wide variety of 
lessons and hands-on activities. 

Why It Matters

Hands-on activities have been shown to have many positive 
effects on science learning. Using activities from a trusted source 
with robust teacher support materials enhances the experience 
for students and teachers alike. 

Check out how Britannica experts teach the featured lesson!

https://britannicaeducation.com/expedition-learn
https://britannicaeducation.com/expedition-learn
https://britannicaeducation.com/expedition-learn
https://expedition.eb.com/lesson/The-Solar-System/636349
https://britannicaeducation.com/expedition-learn/


Spark

•	 Display the Spark image and give students time to respond to the question. 
•	 Invite students to share their answers. Use their responses to prompt discussion 

and elicit questions to be explored during the lesson. 
•	 Explain to students that they’ll have a chance to collect evidence during the 

lesson and revisit the question prompt at the end of the lesson.
•	 Use the Teach Britannica Mini Glossary instructional strategy to develop 

students’ understanding of this lesson’s vocabulary words. Students can complete 
the first two columns of the graphic organizer at the beginning of the lesson and 
complete the rest as they learn about Earth’s subsystems.  

•	 Ask students to navigate to Build page 3 and review the diagram depicting the 
biosphere and how it interacts with other spheres. Then ask them to work with a 
partner to come up with three interactions between the biosphere and the other 
subsystems shown in the diagram. 

•	 Ask student pairs to share their ideas with the class and encourage students to 
come up with additional examples that are not shown in the diagram.  

Build

Learn More

•	 Model: Display Connect question 7 and model how to break the problem into 
smaller steps. Ask students to read each sentence in the passage, one at a time, 
and identify the subsystem being described. For example, in the first sentence, 
the geosphere is being described because a volcano is part of the geosphere. 

•	 Guided Practice: Display Connect question 8 and point out that there are 
arrows, which indicate an interaction, pointing to air, water, land, and living 
things. Then ask students to find photosynthesis in the diagram and identify 
which subsystems are connected to photosynthesis as indicated by arrows. 
Repeat this process for decomposition.  

•	 Independent Practice: Allow students time to complete Connect questions 9 
and 10 independently. After responses are submitted, convene the class and 
discuss how students’ responses to question 10 changed as compared to their 
original responses to the same prompt in question 1.

•	 The article “Environment” reinforces and extends what students have learned in 
this lesson. After students read the article, ask them whether they think the abiotic 
environment and the biotic environment could be considered subsystems.    

•	 In addition, the Expedition: Learn! hands-on activity “Map Earth’s Interactions” can 
be used to explore the lesson topic. You can access the teacher materials for the 
activity using the Activity Guide PDF button at the beginning of the lesson. 

Connect

Classroom Guide 
The Earth System and Subsystems

Keep the exploration going! Discover 
these resources and more in 

Expedition: Learn! on Teach Britannica.

https://teachbritannica.com/instructional-strategy/mini-glossary/
https://teachbritannica.com/expedition-learn/?view=Graphic_Organizer
https://expedition.eb.com/lesson/The-Solar-System/636349
https://expedition.eb.com/lesson/Human-Impacts-on-Earth-Systems/637466/
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Extend

Continue the Expedition with these related lessons!

Create a Visual 
Display

•	 Invite students to work in 
groups of three or four to 
create a visual display of an 
interaction between two of 
Earth’s subsystems. Provide 
poster board and art 
supplies, such as markers 
or colored pencils and 
any craft items students 
might want to use. Students 
should include labels that 
help explain the interaction. 
Hang students’ displays and 
allow students to go on a 
gallery walk. Each student 
should choose a display 
other than their own and 
leave a sticky note with a 
comment about what they 
like about the display.

Start an Observation 
Journal

•	 Ask students to start a 
journal in which they write 
and draw to describe 
interactions among Earth’s 
spheres that they see in 
their day-to-day lives. 
Encourage students to write 
in their journals at least 
once a day for a week and 
then share their entries 
with the class. During these 
discussions, ask questions, 
such as: Which spheres are 
involved in this interaction? 
How does this interaction 
affect your daily life? 
Journals do not need to be 
actual books. They can be 
made with sheets of paper 
stapled together.

Research and Report: 
Human Impact on 

Earth’s Subsystems
•	 Invite students to work in 

groups of two or three. 
Working within your district’s 
guidelines and firewalls, 
have each group research 
an environmental problem 
that impacts one of Earth’s 
subsystems. Examples 
include air pollution, water 
pollution, deforestation, 
and poor land-use 
management. As students 
conduct their research, 
they should prepare a 
brief report to share with 
the class that answers 
the following questions: 
What is the environmental 
problem? What causes it? 
Which of Earth’s subsystems 
are impacted, and how are 
they impacted? What are 
some interactions among 
these subsystems that are 
impacted?

https://britannicaeducation.com/expedition-learn
https://britannicaeducation.com/expedition-learn
https://britannicaeducation.com/expedition-learn
https://expedition.eb.com/lesson/Introduction-to-Natural-Hazards/637491
https://expedition.eb.com/lesson/What-Are-Greenhouse-Gases/643345
https://expedition.eb.com/lesson/Air-Masses-and-Weather/634767
https://expedition.eb.com/lesson/Weathering-and-Other-Changes-to-Earths-Surface/635689

