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Lessons 6–7
Weathering

Prepare
In this set of lessons, students begin investigating the Focus Question for Concept 2: How are Earth's 
rock layers uncovered? In Lesson 6, students use knowledge about matter and its existence as either 
solid or liquid based on temperature as they investigate how various materials such as liquid water and 
ice cause weathering. In Lesson 7, students use knowledge about how forces are caused by objects 
in contact with each other as they construct explanations of their observations to determine that 
weathering is a process in which forces exerted by various natural materials cause rock to break.

Student Learning

Knowledge Statement
In the process of weathering, natural materials exert force on rock, causing the rock to break into 
smaller pieces.

Objectives
 ▪ Lesson 6: Investigate how natural materials can break rock.

 ▪ Lesson 7: Explain how natural materials weather rock.

Concept 2: Weathering  
and Erosion
Focus Question

How are Earth's rock layers uncovered?

Phenomenon Question

What causes rock to break?
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Texas Essential Knowledge and Skills Addressed

4.2D Analyze data and interpret patterns to construct reasonable explanations from data 
that can be observed and measured. (Addressed)

4.3A  Analyze, evaluate, and critique scientific explanations using evidence, logical reasoning, 
and experimental and observational testing. (Addressed)

4.3B Represent the natural world using models such as the water cycle and stream tables 
and identify their limitations, including accuracy and size. (Addressed)

4.3B  Observe and identify slow changes to Earth’s surface caused by weathering, erosion, and 
deposition from water, wind, and 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.

4A Learn relationships between sounds and letters of the English language and decode 
(sound out) words using a combination of skills such as recognizing sound-letter 
relationships and identifying cognates, affixes, roots, and base words.
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M                                                                                            a                                              t                                     e      r      i  a ls

Lesson 6 Lesson 7

Student Science Logbook (Lesson 6 Activity Guide) ●

Science Logbook (Lesson 7 Activity Guide) ●

Teacher Teacher Demonstration: clay model of rock layers created in Lesson 4, plastic knife, small rock ●

Present-Day Grand Canyon Figure 4 (Lesson 1 Resource D) ● ●

Grand Canyon  by Jason Chin (2017) ●

Material Interaction Stations Setup Instructions and Procedure Sheets (Lesson 6 Resources A and B) ●

Water Station: 3 sugar cubes (per group), 3 paper plates, 2 disposable pipettes, 1 9-ounce clear plastic 
cup, water

●

Ice Station: 10 9-ounce clear plastic cups, 3 pounds of plaster of Paris, 8 balloons, water ●

Air Station: 1 11-ounce can of unscented shaving foam, 1 paper plate (per group), 1 straw (per student), 1 pair 
of safety goggles (per student)

●

Plant Station: 3 9-ounce clear plastic cups, 18 bean (or pea) seeds, 1 pound of plaster of Paris, 1 magnifying glass 
(optional), damp paper towels, water

●

Rocks with Holes Photograph (Lesson 7 Resource) ●

Anchor chart ●

Preparation 1 Week Before: Start preparation for Plant Station (see Lesson 6  Resource A ). ●

2 Days Before: Start preparation for Ice Station (see Lesson 6  Resource A ). ●

Set up Material Interaction Stations (see Lesson 6  Resource A ). ●
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Lesson 7
Objective: Explain how natural materials weather rock.

Launch  5 minutes 

Show students the photograph of rocks with holes  
in them (Lesson 7 Resource).  Give students a few 
moments to closely examine the rocks. Then use the 
following prompts to guide a discussion about how 
interactions with different materials can cause rocks 
to break or change shape.

 ►What could have caused these rocks to look the 
way they do?

 ▪ Plants probably grew in the rocks and made  
holes. 

 ▪ I think water dripped onto them and made the holes. 

 ▪ Maybe someone drilled holes in them. 

 ►What did you observe at the Material Interaction Stations that supports your thinking?

 ▪ In the Water Station, a hole formed in the sugar cube when we dripped water on it. So I think 
dripping water can also make holes in rocks. 

 ▪ I think the holes look like what we saw at the Plant Station when the seeds sprouted. 

Tell students they will have time in this lesson to analyze their observations further to explain the 
Phenomenon Question What causes rock to break?

Agenda
Launch (5 minutes)

Learn (35 minutes)

 ▪ Analyze Observations 
(14 minutes)

 ▪ Explain Weathering (14 minutes)

 ▪ Model Weathering (7 minutes)

Land (5 minutes)

Teacher Note
Rocks with naturally formed holes 
or cracks can take the place 
of the photograph. If using actual rocks, 
consider passing the rocks around 
so students can feel the surfaces of the 
rocks (2E).



PhD SCIENCE® TEKS EDITION Earth Features ▸ Lesson 7

© Great Minds PBC 67

Learn  35 minutes 

Analyze Observations  14 minutes 

Have students work in pairs to discuss and record responses to the following questions in their Science 
Logbooks (Lesson 7 Activity Guide) before regrouping with the whole class.

 ►What changes did you observe when the materials at each station interacted? Did you notice any 
patterns in how the materials changed?

 ▪ When a material used to create a force acted on a material representing rock, the material 
representing rock was the one that changed. 

 ▪ In all the stations, one material pushed on another material and broke it up. So one material 
applied a force to the other material. 

 ▪ Most stations had solid materials that changed. Is shaving foam a solid?  

 ►What did you notice when the interactions changed (e.g., when you blew harder on the shaving 
foam)? Did you notice any patterns?

 ▪ When I blew harder on the shaving foam, the hole grew faster than when I blew softer. 

 ▪ When more ice was pushing on the plaster, I think there was more force, which caused 
bigger cracks. 

 ▪ More force caused bigger and faster changes. 

Explain Weathering  14 minutes 

Tell students they will now apply their observations to develop explanations of how natural materials, 
such as water, air, and plants, can break rock.

English Language Development
Understanding the phrase natural material  is required to participate fully in the activity. Introduce 
this term explicitly. Sharing the Spanish cognates for natural  (natural ) and material  (material ) may 
be useful. Additionally, consider sharing a student-friendly explanation such as “Natural materials 
are materials found in nature and are not made by people.” (4A)

Teacher Note
Weathering caused by wind occurs 
on a small, slow scale. If needed, explain 
to students that they used shaving 
foam in the investigation because 
it is much softer than rock, and it allowed 
them to visualize weathering by wind 
on a larger, faster scale.
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Use a Snowball routine so students can share their ideas. If students are unfamiliar with this routine, 
explain and model the procedure. 

 ►Explain how a natural material could break rock.

 ▪ A plant could push through a rock and break it into smaller pieces. 

 ▪ Water dripping onto a rock could cause the rock to break apart. 

 ▪ Water could get into a rock, freeze into ice, and push the rock until it cracked. 

Summarize student responses, emphasizing examples that describe a material pushing (or otherwise 
exerting a force) on rock (e.g., plants pushing through rock). Debrief student responses by using 
a statement like the following, which reviews force and connects force to students’ responses about 
breaking rock.

 ►Many of you gave examples of a material exerting a force on rock, breaking the rock into smaller 
pieces. This is an example of a process called weathering. 

Display the photograph of Deer Creek Falls (Figure 4 from Lesson 1 Resource D) and again call students’ 
attention to the holes and cracks in the rock. Have students revisit the initial explanations they made 
about Deer Creek Falls before they conducted investigations at the Material Interaction Stations 
in Lesson 6.

Use the following questions to engage students in small group dialogue that will support the formation 
of new explanations at the end of the discussion.

 ►How did what we observed at the Material Interaction Stations help us understand how 
weathering might happen naturally in the Grand Canyon? 

 ▪ We can’t visit the Grand Canyon, but we were able to use materials to represent rocks and see 
how different forces changed the materials. 

 ▪ We had water falling just like in the picture of the Grand Canyon. We also saw plants in the 
picture, and we modeled how plants can make cracks in the rock. 

Teacher Note
The Snowball routine has several benefits:
 ▪ Low risk—Anonymity provides a means 

for students to read answers that 
are not their own, so they are not 
as hesitant to share.

 ▪ Metacognition support—Students hear 
responses that either support what 
they were thinking or cause them 
to reevaluate their own ideas.

If time is limited, consider using 
an alternate engagement routine such 
as calling on several students with equity 
sticks.

Content Area Connection: English
Remove and add suffixes to weathering  
to create new words such as weather  and 
weathered . Students use their knowledge 
of word meanings to determine the 
meaning of these new words, and then 
use the words in sentences. Studying 
affixes increases students’ ability 
to determine the meaning of unknown 
words.

Discuss the similarities and differences 
between the meaning of the noun 
weather, which describes outdoor 
conditions, and the verb weather , 
which describes the scientific process 
of weathering materials. Challenge 
students to create sentences that relate 
to both meanings and use both word 
forms.
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 ►What were some limitations of the weathering we modeled at our Material Interaction Stations 
compared with the weathering of rock in the Grand Canyon? 

 ▪ We had to use different materials to represent rocks, like plaster of Paris, sugar, and shaving foam. 

 ▪ I’m not sure if there is a lot of wind or ice at the Grand Canyon. We would have to do research 
to find out if there is enough wind or ice there to break rock. 

 ▪ The rock in the Grand Canyon is harder than the shaving foam or plaster. It would take more 
force to break rock at the Grand Canyon. 

 ▪ The holes in the picture are a lot bigger than the holes we made at our stations. I think it took 
a lot of water or plants to make those holes in the Grand Canyon. 

 ▪ Some plants are on the rock in the picture. But how did seeds get in the rock? Maybe the plants 
grew in cracks that were already there and just made them bigger. 

Next, allow students time to develop individual explanations in their Science Logbooks 
(Lesson 7 Activity Guide) about what causes rock to break by using evidence they have gathered 
to support their thinking.

 ►What causes rock to break?

 ▪ Rocks break apart because of weathering from moving water, ice, wind, and plants. We saw all 
those materials break other materials into pieces at the stations. 

After students have had time to develop their explanations, ask for volunteers to share with the class. 
Summarize key ideas about weathering from the resulting discussion and add these key ideas to the 
anchor chart. 

 ►What have we learned about weathering that we should add to our anchor chart?

Spotlight on Knowledge 
and Skills
Help students reflect on consistent 
patterns in natural systems. Scientists 
expect systems to follow basic laws 
of nature across places and times. 
Conditions may vary, but some 
underlying patterns remain constant. 
(4.3C)

Teacher Note
Leave space near the weathering 
information to add related information 
about erosion in Lesson 11.
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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.

Model Weathering  7 minutes 

Bring students’ attention back to the photograph of Deer Creek Falls (Figure 4 from Lesson 1  
Resource D). Review the previously identified holes and cracks in the rock. Ask students to create 
a model in their Science Logbooks (Lesson 7 Activity Guide) that shows how weathering might have 
caused the holes and cracks in the rock, identifying at least two different natural materials that 
exerted forces on the rock. Students may use their explanations to help develop their models.

Sample model: 

Falling water exerts

force on the rock.

Rock breaks into
smaller pieces.
Holes form.

Plant roots
push on the
rock as they

grow.

The rock broke apart because of weathering from natural materials like moving water and plants.
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Ask students to share their models with a partner and discuss the Phenomenon Question What causes 
rock to break?

Check for Understanding
Students use a model to explain how the interaction between natural materials (cause) can weather 
rock (effect).

Evidence

Look for evidence that all students’ models represent
 ▪ two or more natural materials (e.g., air, water, ice, plants) contacting rock,
 ▪ natural materials exerting a force (or a push) on rock, and
 ▪ rock breaking into smaller pieces (e.g., pebbles, sand).

Next Steps

Some students may not believe natural materials can break rock on a large scale. Take a walk around 
the school grounds or view photographs to observe examples of where weathering has occurred. 
Ensure that students use evidence from their investigations to help guide development of their 
understanding of the interactions between materials (cause) and how those interactions change the 
rock (effect).

Land  5 minutes 

Once again, display the photograph of Deer Creek Falls (Figure 4 from Lesson 1 Resource D). Use  
Inside–Outside Circles or another collaborative conversation routine so students can actively share  
their ideas as they respond to the following questions.

 ►What do you think now about the rock at Deer Creek Falls? How has your thinking changed?

 ▪ Water seems to be important to weathering, and there is a lot of water around Deer  
Creek Falls. 

 ▪ I used to think that plants were pretty flimsy, but now I know that plants can break rock. They 
may have even caused some of the cracks in the rock at Deer Creek Falls. 
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 ►What questions do you have now about weathering or weathered rock that could guide what 
we study next?

 ▪ If weathering causes rocks to break into small pieces, why don’t we see little pieces of rock all 
over the place? 

 ▪ Where do all the pieces of rock go? 

Refer to students’ responses and the driving question board to establish the next lesson's  
Phenomenon Question: Where does all the weathered rock go?
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