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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.



© Great Minds PBC 59

PhD SCIENCE® TEKS EDITION Earth Features ▸ Lessons 6–7

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 ). ●



Earth Features ▸ Lesson 6 PhD SCIENCE® TEKS EDITION

© Great Minds PBC60

Lesson 6
Objective: Investigate how natural materials can break rock.

Launch  8 minutes 

Show students the clay model of rock layers the class created in Lesson 4.

 ►How could we make a canyon in our rock layer model?

 ▪ We could cut a piece out of the model. 

 ▪ Maybe we could dig a canyon out with our hands. 

Agree that something would need to cut or push apart the layers to form a canyon. Use a plastic 
knife to cut a section out of the middle of the rock layer model. Let students observe how the inside 
of the model looks when it is cut. Then show students a real rock and try to use the plastic knife to cut 
it. State that rock is much harder than modeling clay and wonder aloud what could have possibly 
broken apart the solid rock of the Grand Canyon. Share the Phenomenon Question What causes rock 
to break? 

Tell students one way they might be able to gather more information about how rock layers broke 
apart to form the Grand Canyon is to look more closely at a single location in the canyon. Introduce the 
phenomenon for this lesson set—Deer Creek Falls. Project the photograph of Deer Creek Falls (Figure 4  
from Lesson 1 Resource D) and show students its general location on the map on the inside of the front 
cover of Grand Canyon  by Jason Chin (2017). 

Agenda
Launch (8 minutes)

Learn (33 minutes)

 ▪ Prepare for Material Interaction 
Stations (8 minutes)

 ▪ Investigate Interactions 
of Materials (25 minutes)

Land (4 minutes)

English Language Development
This module uses the words break , hole, 
rock , and interact  repeatedly. Sharing 
the Spanish cognates for hole  (hoyo), rock  
(roca ), and interact  (interactuar) may 
be useful. Additionally, consider acting 
out the action of breaking something, 
like a piece of chalk 4A).

Teacher Note
Deer Creek Falls is not marked on the 
map. It is located at the upward bend 
near the center of the map. Use the 
Google Maps™ mapping service  
(http://phdsci.link/1153) to find the  
exact location of the waterfall before 
pointing it out to students (2E).
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As students look at the photograph, discuss as a class what they notice 
about the rock wall around the waterfall. As students call out areas 
on the photograph, point to or circle the areas on the projected image, 
clarifying and confirming student responses. As needed, ask students 
to compare the rock in the picture with the smooth edges of the cut 
rock layer model from earlier in the lesson. If students do not call out the 
holes and cracks in the rock wall, point them out on the photograph and 
wonder aloud about how they could have formed. Explain that students 
will investigate this phenomenon further during this lesson. 

Learn  33 minutes 

Prepare for Material Interaction Stations  8 minutes 

Have students develop initial explanations about how the holes and cracks in the rock wall  
around Deer Creek Falls formed and direct them to record their explanations in their Science  
Logbooks (Lesson 6 Activity Guide). Ask students to share their initial explanations by using the 
following prompt:

 ►What might have caused the holes and cracks in the rock wall to form? 

 ▪ The water splashing from the waterfall might have made the holes. It looks like water 
is splashing in the picture. 

 ▪ Maybe big rocks fell from above and made holes and cracks in the rock wall. 

 ▪ Maybe people dug them out with axes. I have seen people do that on TV and in video games 
when they want to mine something. 

As students share, listen for causes related to natural materials, such as water and plants, and their 
interactions with the rock. If students mention human causes (e.g., mining), redirect the discussion 
by suggesting that the class focus on materials that can be found in nature for this lesson.

English Language Development
This module uses the words investigate  
and cause  frequently. To provide 
additional support for English learners, 
consider sharing the Spanish cognates 
for investigate  (investigar ) and cause  
(causar ) (4A).

Teacher Note
If students have difficulty coming up with 
ideas about what could have caused 
the holes and cracks to form, consider 
playing a video of Deer Creek Falls  
from the National Park Service (2012)  
(http://phdsci.link/1152) so students can 
more easily observe the plants, moving 
water, and wind around the rock wall 
(2E).
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Tell students that while they do not have access to large rocks in the classroom, they can use other 
materials to investigate how rocks break. Introduce the Material Interaction Stations activity in which 
students will investigate how some natural materials often found around rocks—moving water, freezing 
water (ice), wind (air), plants—interact with rock. Explain that students will use the materials at each 
station to investigate how forces acting on a material can cause changes to the material. Ask students 
to record this purpose statement in their Science Logbooks (Lesson 6 Activity Guide).

Share with students the materials they will use at each station and the procedure sheets 
(Lesson 6 Resource B). Ask students to Think–Pair–Share about which material at each station 
creates a force and which material represents rock. As students come to an agreement, have them fill 
out the first two columns of the tables in their Science Logbooks (Lesson 6 Activity Guide) to indicate the 
role of each material for each station. Then discuss any clarifying questions students have about the 
materials or procedures. 

Summary of stations: 

 ▪ Water Station: Students use a pipette to drip water onto sugar cubes to model how moving water 
can affect rock.

 ▪ Ice Station: Students observe balloons filled with water and frozen in plaster of Paris, which model 
how freezing water can affect rock. 

 ▪ Air Station: Students blow air through a straw toward shaving foam to model how moving air 
(wind) can affect rock. 

 ▪ Plant Station: Students observe seeds planted in plaster of Paris, which model how plant growth 
can affect rock.

Before starting the investigation, discuss safety rules with the class.

Safety Note
The Air Station poses potential hazards. Explain that shaving foam may become airborne and could 
be harmful if ingested. To minimize the risk, review these safety measures and look for evidence that 
students are following them (4.1A).
 ▪ Wear goggles the entire time.
 ▪ Do not touch the straw to the shaving foam.
 ▪ Do not use the straw to suck anything into it.
 ▪ Use gentle breaths to keep the shaving foam on the paper plate.

Teacher Note
Consider including students in the 
preparation of the ice and plant stations 
so they can observe changes over several 
days.

Teacher Note
If needed, teachers can source latex-free 
balloons to accommodate latex allergies.

Teacher Note
Keep straws in a clean container until 
ready to use. Be sure each student uses 
a new, clean straw, and dispose of used 
straws appropriately.
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Review class expectations for working in small groups; then separate students into groups and assign 
each group to its first station. 

Investigate Interactions of Materials  25 minutes 

Allow students to begin exploring the materials and recording observations at their first station. Every 
5 minutes, ask groups to rotate to another station. As groups rotate, replace the shaving foam and 
straws at the Air Station and the sugar cubes at the Water Station.

As students work, circulate around the classroom, reminding students to refer to their procedure sheets 
and to record detailed observations in their Science Logbooks (Lesson 6 Activity Guide).

Check for Understanding
As students work, review their observations to look for details of how the interaction between materials 
causes changes (effects) in one of the materials.

Evidence

Look for evidence that all students
 ▪ identify the interaction between each set of materials, and
 ▪ describe the resulting changes (e.g., cracks, breaks, holes) in the materials representing rock.

Next Steps

If students need additional support with this concept, observe and discuss the stations in small, 
teacher-led groups. Discuss what happened before, during, and after each interaction. Have students 
identify how each interaction caused a change in one of the materials.

Differentiation
Choose whether to assign groups or allow 
students to group themselves. If grouping 
students, consider factors such as English 
proficiency, team dynamics, and student 
interest in science.
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Sample observations: 

Materials Cause Effect

Material  
that creates  
the force

Material  
that 
represents  
rock

How did the materials  
interact?

1. How did the  
interaction change  
the material that  
represents rock?

2. How did changing  
the interaction  
change what you  
observed?

water sugar cube Water fell on the  
sugar cube and 
pushed it apart. 

1. A hole formed in the  
sugar cube and it eventually 
broke apart. 

2. The faster I dripped water 
on the sugar cube, the 
faster the hole formed. 

ice plaster of  
Paris 

Water in the balloon  
took up more space  
when it froze into ice,  
which pushed on the plaster. 

1. Cracks formed 
in the plaster. 

2. The more water that was 
frozen in the balloons, 
the more cracks I saw 
in the plaster. 

air shaving foam Moving air pushed the 
shaving foam. 

1. Holes formed in the 
shaving foam. 

2. When I blew harder, 
a bigger hole formed. 

plants plaster of  
Paris 

The plant seeds sprouted and 
pushed on the plaster. 

1. Small pieces of plaster 
broke off and holes formed 
around the sprouting seeds. 

2. The plaster with sprouting 
seeds was all broken up, but 
the plaster with new seeds 
was smooth. 
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Land  4 minutes 

Ask students to think back to their initial explanations as they revisit the Phenomenon Question What 
causes rock to break? Have students Jot–Pair–Share to use their observations from the investigation 
to answer the following question in their Science Logbooks (Lesson 6 Activity Guide).

 ►How did the interaction of one material with another during this investigation help you 
understand the effects materials might have on rocks?

 ▪ When I dripped water onto the sugar cube, it made a hole in the sugar cube. That could happen 
with rock too. 

 ▪ In the Air Station, I blew into the straw and the air pushed on the foam. The air pushing on the 
foam caused holes to form. Maybe wind could break rock? 

 ▪ Ice and plants pushed on the plaster of Paris and caused it to crack. I think they could probably 
push on rock and make it break too. 

Optional Homework
Students record observations, take photographs, or create drawings of changes in materials caused 
by moving water, freezing water, wind, or plant growth. Observed changes could include cracks 
in a sidewalk with plants growing in them, scuffed siding on a building, or water running over 
a pile of rocks.
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