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Lessons 8–11
Erosion

Prepare
These lessons build on knowledge that wind and water can change the shape of the land and that 
some events occur very quickly while others occur so slowly humans cannot observe them. In Lesson 8, 
students create landscapes in stream tables. In Lesson 9, students use their prior knowledge about wind 
and water to investigate causes and effects of erosion by water, ice, wind, and gravity. In Lesson 10, 
students plan and conduct an investigation to study the effect of varying rates of erosion 
on a landscape and conclude that sometimes erosion is a quick process and sometimes it is a slow 
process. In Lesson 11, students apply their new knowledge of weathering and erosion to a different 
canyon in a Conceptual Checkpoint and answer the Concept 2 Focus Question: How are Earth’s rock 
layers uncovered?

Student Learning

Knowledge Statement
The process of erosion causes changes in landscapes at varying rates.

Concept 2: Weathering  
and Erosion
Focus Question

How are Earth’s rock layers uncovered?

Phenomenon Question

Where does all the weathered rock go?
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Objectives
▪ Lesson 8: Prepare a stream table landscape for investigation.

▪ Lesson 9: Investigate how sediment is moved.

▪ Lesson 10: Investigate rates of erosion.

▪ Lesson 11: Explain how rocks in the Grand Canyon have been changed by weathering and moved
by erosion.

Texas Essential Knowledge and Skills Addressed

5.2A Describe, plan, and implement simple experimental investigations testing one variable.
(Introduced) 

5.2B Ask well defined questions, formulate testable hypotheses, and select and use 
appropriate equipment and technology. (Introduced) 

5.2D  Analyze and interpret information to construct reasonable explanations from direct 
(observable) and indirect (inferred) evidence. (Addressed) 

5.2E Demonstrate that repeated investigations may increase the reliability of results. 
(Introduced) 

5.2F Communicate valid conclusions in both written and verbal forms. (Introduced) 

5.3B Draw or develop a model that represents how something that cannot be seen such 
as the Sun, Earth, and Moon system and formation of sedimentary rock works or looks. 
(Addressed) 

5.7B Recognize how landforms such as deltas, canyons, and sand dunes are the result 
of changes to Earth’s surface by wind, water, or ice. (Addressed) 

English Language Proficiency Standards Addressed

2E Use visual, contextual, and linguistic support to enhance and confirm understanding 
of increasingly complex and elaborated spoken language. 

5A Learn relationships between sounds and letters of the English language to represent 
sounds when writing in English. 

5C Spell familiar English words with increasing accuracy, and employ English spelling patterns 
and rules with increasing accuracy as more English is acquired.
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Materials

Lesson 8 Lesson 9 Lesson 10 Lesson 11

Student Science Logbook (Lesson 8 Activity Guide) ●

Prepare Stream Table Landscape (1 per group): 1 clear plastic bin (20” × 12” × 6” 
or larger) with 1 hole, 1 rubber stopper, 8 cups of soil, 2 cups of sand, 1 9-ounce clear 
plastic cup, optional other natural materials (e.g., leaves, grass, pebbles, sticks)

●

Science Logbook (Lesson 9 Activity Guides A and B) ●

Wind Investigation (1 per group): 1 stream table from Lesson 8, 1 straw (per student), 
safety goggles (per student), 2 cups of pebbles, 2 cups of large rocks, 1 quart-sized 
bag of grass, 1 bucket (or other plastic container large enough to catch debris and 
water runoff)

●

Water Investigation (1 per group): 1 stream table from Lesson 8; 1 ice cube; 1 9-ounce 
plastic cup with 7 to 8 small holes; 1 9-ounce plastic cup with 1 hole; 1 hook and loop 
fastener; water; pebbles, rocks, grass, and bucket (or other plastic container) from 
Wind Investigation

●

Gravity Investigation (1 per group): printed copy of Gravity Investigation Photographs 
(Lesson 9 Resource)

●

Science Logbook (Lesson 10 Activity Guide) ●

Rate of Erosion Investigation (1 per group; materials will vary but may include the 
following): 1 stream table from Lesson 8; 1 9-ounce clear plastic cup with 1 hole; 
1 9-ounce clear plastic cup with 2 holes; 1 9-ounce clear plastic cup with 3 holes; 
1 hook and loop fastener; water; pebbles, rocks, grass, and bucket (or other plastic 
container) from Lesson 9

●

Science Logbook (Lesson 11 Activity Guides A and B) ●
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Lesson 8 Lesson 9 Lesson 10 Lesson 11
Teacher Present-Day Grand Canyon Figure 4 (Lesson 1 Resource D) ●

Drill, drill bit (size depends on rubber stopper diameter) ●

Driving question board ● ● ●

Colorado River Map and Photographs (Lesson 11 Resource A) ●

Anchor chart, anchor model ●

Conceptual Checkpoint Photographs (Lesson 11 Resource B) ●

Preparation Create stream table bins by drilling one hole in one corner of each plastic bin. The 
diameter of the hole depends on the rubber stopper diameter. The rubber stopper 
should fit snugly in the hole, preventing water flow.

●

Prepare materials for investigations and determine how students will retrieve 
materials. Either line up all materials by item on a counter for students to access when 
needed or gather each group’s set of materials beforehand.

● ● ●

Create cups with 1, 2, and 3 holes for Rate of Erosion Investigation. ●
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Lesson 11
Objective: Explain how rocks in the Grand Canyon have been changed by weathering and moved 
by erosion.

Launch  5 minutes 

Display the photograph of rapids in the Grand Canyon (Figure 1 from Lesson 11 Resource A). Discuss the 
following questions to elicit students’ current understanding about rock layers, weathering, and erosion 
and to help them apply this understanding to the Essential Question How did the Grand Canyon's 
features form?

 ►Was there always a canyon where the Grand 
Canyon is now?

 ▪ No, there wasn’t a canyon when the rock layers 
formed. They used to be flat layers on Earth's surface. 

 ▪ No, something cut the canyon out of the rock layers. 

 ►What might have carved the canyon out of the rock?

 ▪ Different natural forces may have weathered and 
eroded the rock. Things like wind, water, and ice 
could have broken down the walls of the canyon 
and moved the sediment away like we saw in our 
weathering and erosion investigations. 

 ▪ I think the river may have carved out a lot of the canyon. Water can break rock and move 
it away. The river in the Grand Canyon has a lot of moving water. 

Agenda
Launch (5 minutes)

Learn (37 minutes)

 ▪ Trace the Colorado River 
(10 minutes)

 ▪ Summarize Knowledge 
of Weathering and Erosion 
(10 minutes)

 ▪ Revise Anchor Model (7 minutes)

 ▪ Conceptual Checkpoint 
(10 minutes)

Land (3 minutes)
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Draw students’ attention to this idea: If the river or other natural forces carved the canyon out of solid 
rock, a large volume of weathered rock would be produced. This should raise more questions related 
to the Phenomenon Question Where does all the weathered rock go?

Learn  37 minutes 

Trace the Colorado River  10 minutes 

Display the map of the Colorado River system (Figure 2 from  
Lesson 11 Resource A). Point out the Grand Canyon and the Colorado 
River on the map. Trace the Colorado River south, all the way to the 
Gulf of California. 

 ►Based on this map, where do you think the weathered rock from 
the Grand Canyon might go?

 ▪ Some of it could be along the sides of the river. 

 ▪ A lot of it could be in the ocean. The river could have moved  
it, like in our stream table. It could have moved all the way 
to the Gulf of California and mixed into the ocean. 

 ▪ If the rock eroded into the ocean, some might  
be floating in the ocean water, and some might  
have dropped to the ocean floor. 

Next display the satellite image of the Colorado River  
flowing into the Gulf of California (Figure 3 from  
Lesson 11 Resource A).

 ►Based on this photograph, where is the sediment?

 ▪ The river looks like it contains a lot of sand or soil 
because there are some darker spots and stripes  
as it mixes with the blue ocean water. 

 ▪ There is a lot of mud around the edges of the river. 

Teacher Note
Students may wonder if the Colorado 
River they are studying is the same 
as the Colorado River in Texas. Consider 
showing students both rivers on a map 
to show that there are two Colorado 
Rivers.
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Summarize Knowledge of Weathering and Erosion  10 minutes 

Tell students they are ready to summarize their knowledge of weathering and erosion, and then use 
their summary to explain new ideas about the Essential Question. To start, have students complete  
the comparison chart on weathering and erosion in their Science Logbooks (Lesson 11 Activity 
Guide A). 

Sample comparison chart: 

What is similar between weathering and erosion?

Both weathering and erosion involve sediment. 
Both can occur over a long time. 
Both involve forces applied from one material to another. 
Both can be caused by water, ice, and wind. 

What is different between weathering and erosion?

Weathering Erosion

Weathering is when larger rocks are broken into 
smaller rocks, creating sediment.  

Erosion is when sediment is moved from one 
place to another.  

Plants can cause weathering when they 
break rock. 

Gravity can cause erosion. 

Display the anchor chart and ask students to share ideas from their comparison charts. Craft student 
ideas into statements to add to the anchor chart.

Teacher Note
Descriptions of weathering and erosion 
appear at the bottom of page 27 
in Grand Canyon  (Chin 2017). Consider 
showing the images and sharing the 
descriptions to students after they 
compare the terms by using the chart.
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Sample anchor chart: 

Earth Features

Rock Layers
• Fossils in the rock layers provide evidence of past environments, revealing changes over time.
• The oldest layers are at the bottom, and the youngest layers are at the top.

Weathering
• Weathering is a natural process that breaks rock into smaller pieces.
• Natural materials, including moving water, ice, wind, and plants, cause weathering.

Erosion
• Erosion is the process of moving weathered rock from one place to another. It can occur quickly or slowly.

 o Wind, water (both solid and liquid), and gravity are causes of erosion.
 o The rate of erosion is how quickly or slowly erosion occurs.

• The weathered rock that is moved by wind, water, or ice is called sediment.

Help students connect their knowledge of weathering and erosion to other important concepts in Earth 
and life sciences by asking questions like the following:

 ►How can living things change Earth's features?

 ▪ Plants can weather rock, changing its shape. 

 ▪ Animals sometimes move soil and rocks, like when a dog digs a hole. 

 ▪ People change the environment. For example, people dig holes and move rocks to build houses 
or use up water. 

 ►How does rainfall affect living and nonliving things? 

 ▪ Rain can weather rock. It can erode sediment quickly or slowly too. I think heavier rain erodes 
sediment faster. 

 ▪ Rain is important for living things. It gives plants and animals water to grow and stay alive. 

Teacher Note
Have students reflect on how rainfall 
affects the types of living things able 
to live in a region.
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Revise Anchor Model  7 minutes 

Display the anchor model. Ask students to think of and share new details about the processes 
of weathering and erosion that should be included in the anchor model of how the Grand Canyon 
formed. Paraphrase and incorporate students’ responses on the anchor model.

Sample anchor model: 

Fossils

Moving water

Plants

Wind

Wind

Gravity

Striped walls

How the Grand Canyon Formed

Waterfall

Black rock

Cave

River

Boulder

Falling rocks

The rock walls of the Grand Canyon have different-colored stripes. Fossils of animals and plants that are found 
in the layers we see tell us about the past landscapes of the area that is now the Grand Canyon. In the past, the 
area was covered with ocean waters, tropical waters, and land (both swampy and dry).
The Colorado River is at the bottom of the canyon. The water of the river moves over the rocks and weathers, 
or breaks, them into smaller pieces. The river then carries this sediment away through erosion. Sometimes wind 
also weathers rock into smaller pieces and carries it away. Plants grow in the rock and their roots break the rock. 
In some places, the rocks fall to the ground because of gravity.



Earth Features ▸ Lesson 11 PhD SCIENCE® TEKS EDITION

© Great Minds PBC98

Conceptual Checkpoint  10 minutes 

Tell students they will now complete a Conceptual Checkpoint in their Science Logbooks 
(Lesson 11 Activity Guide B) to explain how certain features of another canyon, Zion Canyon in Zion 
National Park, Utah, formed using evidence from the previous lessons about weathering and erosion. 
Display the Zion Canyon photographs (Lesson 11 Resource B).

 ►Explain how the features of Zion Canyon shown in these photographs could have been formed 
by weathering and erosion. English Language Development

English learners may benefit from 
additional scaffolding in the form 
of sentence frames. Consider using 
a sentence frame such as the one below 
to scaffold this conversation:
 ▪ In Figure __ I notice _____, which 

may have been caused by _____.

If students need further support, consider 
providing a word bank that they can 
pull from to fill their sentence frames. 
An example word bank for the sentence 
frame above could be broken rock, 
a river, space below the rock, and uneven 
walls (5A) (5C).

1 2

3
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Sample student response: 

 ▪ Weathering and erosion could have formed the features of Zion Canyon. Weathering may have 
been caused by plants growing in rock, which can cause rock to crack. There are plants in all 
of the pictures and the rock around them has cracks and holes. The holes in the rock in the second 
picture may also have formed because of wind. It looks like it is at the top of the canyon where 
there may be a lot of wind. Wind could have weathered sediment to make the holes, and wind 
erosion could have carried the sediment away. Water may also have broken some of the rock 
(weathering) and carried it away (erosion) to uncover the rock layers in the pictures. There is water 
in two of the pictures, and there is evidence for water erosion in the third picture because there 
are a lot of smaller rocks at the bottom of the canyon by the water. 

Conceptual Checkpoint
This Conceptual Checkpoint measures student understanding of the Concept 2 Focus Question: How 
are Earth's rock layers uncovered? Students should use evidence to explain how the features of Zion 
Canyon shown in the photographs were formed by weathering and erosion.

Evidence

Look for evidence that all students
 ▪ accurately identify a cause of weathering,
 ▪ accurately identify a cause of erosion,
 ▪ support their answers with evidence directly from the images provided,
 ▪ explain how weathering and erosion are related processes, and
 ▪ provide a connection between the idea that the layers are uncovered through the processes 

of weathering and erosion.

Next Steps

If students are confusing weathering and erosion, consider having the class or a small group meet 
to discuss whether erosion can exist without weathering and vice versa. If weathering does not occur, 
there would not be sediment that would be susceptible to erosion.

Additionally, if students are not making the connection that Earth’s layers were uncovered through 
these processes, consider setting up a stream table with hidden layers and providing students time 
to explore or use it as a demonstration to better represent canyon formation and Earth’s crust.



Earth Features ▸ Lesson 11 PhD SCIENCE® TEKS EDITION

© Great Minds PBC100

Land  3 minutes 

Tell students they will participate in an agree or disagree activity to apply their understanding of the 
Phenomenon Question Where does all the weathered rock go? Read statements to the class about 
weathering and erosion. Ask students to indicate whether they agree or disagree with the statements. 
As students agree or disagree, ask them to explain their thinking. 

Some example statements could include the following:

 ▪ Only nonliving things cause weathering and erosion.

 ▪ A flood would cause a fast rate of erosion.

 ▪ Streams cause slow rates of erosion.

Then display the driving question board and ask students if any of their new knowledge helps 
answer the questions under the Concept 2 Focus Question: How are Earth's rock layers uncovered? 
While students listen to their peers, they can use nonverbal signals to indicate whether they agree 
or disagree with the statement.

Tell students that in the next lesson, they will be introduced to the engineering design challenge,  
where they will design a preventive solution to problems caused by erosion.

Optional Homework
Students discuss with their families any experiences they have with landslides or mudslides, including 
if they have experienced one themselves or if they know of anyone who has experienced one. Students 
should return to class ready to share what they have learned about the effects of landslides and 
mudslides and what it is like to witness one.

Teacher Note
There are multiple structures to engage 
students in an agree or disagree activity. 
Students may
 ▪ step in or step out of a circle,
 ▪ stand up or sit down,
 ▪ stand in a line and step into or out 

of the line, or
 ▪ give thumbs up or thumbs down.




