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PhD SCIENCE® TEKS EDITION Earth Features ▸ Lessons 1–2

Lessons 1–2
Grand Canyon Features 
and Patterns

Prepare
In this module, students discover how natural processes shape the features of Earth’s surface over time. 
The anchor phenomenon for this module, the Grand Canyon, illustrates how rock layers and fossils serve 
as evidence of change and how weathering and erosion play a role in shaping Earth’s surface.

Lesson 1 introduces students to the Grand Canyon as they learn about John Wesley Powell, who 
explored the Grand Canyon in 1869 and again in 1871. Students imagine what it would have been like 
to go on one of Powell’s expeditions by examining photographs and artwork of the Grand Canyon 
created during this time. Students then observe present-day photographs of the Grand Canyon and 
start to ask questions about how it might have formed. In Lesson 2, students build a driving question 
board based on their observations and questions in Lesson 1. The questions that students develop will 
help guide their learning throughout the rest of the module. Students then create an initial model 
of the Grand Canyon’s key features based on patterns in observed photographs. As they learn more 
throughout the module about how processes shape Earth’s features, students will update their anchor 
model to help explain how the Grand Canyon formed.

Concept 1: Rock Layers
Focus Question

What do Earth’s rock layers reveal?

Phenomenon Question

What can we discover in an unknown 
canyon?
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Student Learning

Knowledge Statement
A landscape can be described by its distinctive features.

Objectives
 ▪ Lesson 1: Ask questions about the Grand Canyon’s distinctive features.

 ▪ Lesson 2: Develop a class anchor model of the Grand Canyon’s distinctive features.

Texas Essential Knowledge and Skills 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. (Introduced)  

4.3C Connect grade-level appropriate science concepts with the history of science, science 
careers, and contributions of scientists. (Introduced)

4.4 Collect, record, and analyze information using tools, including calculators, microscopes, 
cameras, computers, hand lenses, metric rulers, Celsius thermometers, mirrors, spring 
scales, balances, graduated cylinders, beakers, hot plates, meter sticks, magnets, 
collecting nets, and notebooks; timing devices; and materials to support observation  
of habitats of organisms such as terrariums and aquariums. (Introduced)

4.7B Observe and identify slow changes to Earth’s surface caused by weathering, erosion, and 
deposition from water, wind, and ice. (Introduced)

English Language Proficiency Standards Addressed
2E Use visual, contextual, and linguistic support to enhance and confirm understanding of 

increasingly complex and elaborated spoken language.

3E Share information in cooperative learning interactions.

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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Materials

Lesson 1 Lesson 2

Student Science Logbook (Lesson 1 Activity Guide) ●

Science Logbook (Lesson 2 Activity Guide, Module Question Log) ●

Teacher John Wesley Powell Information (Lesson 1 Resource A) ●

Powell’s 1871 Expedition Team Photographs (Lesson 1 Resource B) ●

The Chasm of the Colorado  (Lesson 1 Resource C) ●

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

Preparation None
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Lesson 1
Objective: Ask questions about the Grand Canyon’s distinctive features.

Launch  5 minutes 

Ask students if any of them would like to briefly share a story about a time when they went 
on an adventure. Prompt students with questions such as these: Did you discover anything along 
the way? What made it a great adventure?

Then display the three photographs from John Wesley Powell’s journal (Lesson 1 Resource A). Tell 
students they are looking at the journal of a great explorer. As students examine the photographs, 
read aloud the excerpt from the book that Powell (1875) wrote based on his journal entries  
(Lesson 1 Resource A).  Ask students if Powell’s expedition would qualify as a great adventure. 

Agenda
Launch (5 minutes)

Learn (38 minutes)

 ▪ Notice and Wonder about 
Powell’s 1871 Expedition Team 
Photographs and Moran’s 1873 
Expedition Painting (15 minutes)

 ▪ Notice and Wonder about 
Present-Day Grand Canyon 
Photographs (23 minutes)

Land (2 minutes)

Differentiation
While reading the book excerpt to the class, support students who encounter unknown vocabulary 
without losing the flow of the text. Consider defining critical words (e.g., tier , intervene ) and using 
expressions, gestures, and photographs to give a sense of other words (e.g., anxiety , swift ) (2E).

Teacher Note
The excerpt from Powell’s book 
describes his account of August 13, 
1869. The second journal photograph 
(Lesson 1 Resource A) is dated  
August 13–15, 1869, and includes the 
corresponding journal entry.

If time is limited, omit the second 
paragraph of the book excerpt. The 
first paragraph contains enough 
relevant information for students 
to recognize that Powell’s expedition was 
an adventure.

Content Area Connection: History
To bring John Wesley Powell to life, 
watch a video clip from John Wesley 
Powell: From the Depths of the Grand 
Canyon  (National Geographic 2013) 
to present more of Powell’s experiences 
and develop context for his life and his 
epic adventures: http://phdsci.link/1022.

Watch the video from 2:25 to 6:25 
(duration: 4:00 minutes).

Inform students that they are about to embark upon a new adventure to study the Phenomenon 
Question What can we discover in an unknown canyon? as they follow in the footsteps of John Wesley 
Powell, the author of the journal entries. Share the short paragraph detailing Powell’s life, and then 
reread the book excerpt (Lesson 1 Resource A). Invite a few students to share their reactions to Powell’s 
words about exploring an unknown canyon with a partner or the whole class.
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English Language Development
The word canyon  is used repeatedly in this module. Take this opportunity to introduce the term 
explicitly, using a process such as this:
 ▪ Pronounce canyon , and have students repeat. Say can -yon  in syllables, and then repeat the full 

word.
 ▪ Reference images as you explain the word.
 ▪ Share the Spanish cognate cañón  (if applicable).

English learners may benefit from explicit introduction of other words in this lesson set, such  
as discover  and unknown . After introducing these and other important words, provide scaffolds  
for English learners as they use the words in speaking, writing, and investigating. For more 
information, see the English Language Development section of the Implementation Guide (4A).

Learn  38 minutes 

Notice and Wonder about Powell’s 1871 Expedition Team  
Photographs and Moran’s 1873 Expedition Painting  15 minutes  
Ask students to imagine they are part of Powell’s expedition team setting off on an adventure 
to explore an unknown canyon, or as Powell called it, the Great Unknown. Display the photographs 
from Powell’s 1871 expedition (Lesson 1 Resource B). Have students examine the photographs and 
record what they notice and wonder in their Science Logbooks (Lesson 1 Activity Guide). Explain that 
students should list their observations about the photographs in the Notice column and any questions 
they have after viewing the photographs in the Wonder column. 

Content Area Connection: 
Mathematics
Number lines serve as one of the most 
important models in mathematics. 
Connect students’ knowledge of number 
lines in mathematics to a real-world 
application of using a number line 
as a timeline. Have students display 
important dates and information about 
John Wesley Powell, and ask them 
to calculate length of time between 
historical events. Students may solve the 
problem using the number line and place 
value strategies to add up or subtract 
back, or they may solve the problem 
using the addition and subtraction 
algorithms.

Later in this module, students learn the 
Grand Canyon was formed thousands 
of millions of years ago. This magnitude 
of time may be best conveyed 
by using a timeline with familiar dates. 
Referencing this timeline about John 
Wesley Powell may serve to make 
connections to lengths of time.

English Language Development
Students are asked several times 
to make and record observations in this 
lesson. Sharing the Spanish cognate 
observación  may be useful. Additionally, 
consider demonstrating an example 
by observing something in the classroom 
and identifying simple characteristics 
about it (4A).
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Powell’s 1871 Expedition Team Photographs:  
Canyon of Desolation (Figure 1), Marble Canyon (Figure 2),  
Red Canyon (Figure 3)

1

2 3
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Sample student responses: 

I Notice I Wonder

 ▪ The boats do not look very sturdy. 
 ▪ The walls of the canyon look lighter in some 

places and darker in others. 
 ▪ The canyon walls are very steep 

in many places. 
 ▪ It looks sandy on the sides of the river. 
 ▪ In one picture, I see a lot of trees. In another 

picture, I don’t see any trees at all. 
 ▪ In some places, the sides of the river 

look rocky. 
 ▪ There are large boulders near or in the river. 
 ▪ The river water looks like it is moving fast 

in some places, but it looks very calm  
in others. 

 ▪ How long did it take Powell to explore 
the canyon? 

 ▪ Did Powell’s team explore the whole canyon? 
 ▪ Did anyone get lost or hurt? 
 ▪ Was it really hot? 
 ▪ What does the rest of the canyon look like? 
 ▪ Does it look the same today? 
 ▪ Where did the sand come from? Is it a beach? 
 ▪ How did they talk to their families? 
 ▪ Where did they sleep? 
 ▪ How did they go to the restroom? 

Invite students to share what they notice and wonder about the photographs. While students listen 
to their peers, they can use nonverbal signals to indicate whether they recorded a similar thought.  
As students share, record their observations and questions on a class notice and wonder chart.

Next display the painting by Thomas Moran (Lesson 1 Resource C) for students to view.
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Ask students to share what they notice about the painting, which is titled The Chasm of the Colorado .  
Explain that the artist who created this painting, Thomas Moran, joined John Wesley Powell  
on an expedition to the Great Unknown in 1873. Guide students to begin to appreciate the 
magnitude of the Great Unknown.

 ►Thomas Moran painted this picture on a canvas that was 7 feet tall and 12 feet wide (or about 
2.1 meters by 3.8 meters).  Why do you think he made the painting so large?

Explain that Moran hoped to show how grand and impressive the canyon was by using such 
a large canvas. 

Notice and Wonder about Present-Day  
Grand Canyon Photographs  23 minutes 

Tell students that Powell’s Great Unknowwn is also known as the Grand Canyon. Display the  
present-day photographs of the Grand Canyon (Lesson 1 Resource D) and ask students to document 
what they notice and wonder as Powell would have done by recording their observations and questions 
about the photographs in their Science Logbooks (Lesson 1 Activity Guide).

Content Area Connection: 
Mathematics
To help students visualize the size 
of the painting, provide them with 
masking tape and a meter stick or ruler. 
Ask students to use these materials 
to mark off a rectangle on the floor that 
is the same size as the canvas Thomas 
Moran used to paint The Chasm of the 
Colorado.

Extension
Thomas Moran, the artist who created 
The Chasm of the Colorado , created 
several paintings of the Grand Canyon. 
Students can extend their learning 
by looking up the history of these 
paintings or by researching Thomas 
Moran’s 1873 expedition to the Grand 
Canyon with John Wesley Powell.
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Present-Day Grand Canyon Photographs: landslide at the Grand Canyon (Figure 1), lava flows at the Grand 
Canyon (Figure 2), the east side of the Colorado River (Figure 3), people visiting Deer Creek Falls (Figure 4), 
exposed layers of rock in the Grand Canyon (Figure 5)

1 2

3 4 5
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Sample student responses: 

I Notice I Wonder

 ▪ The Grand Canyon looks deep. 
 ▪ In some of the pictures I can see a river at the 

bottom of the canyon. 
 ▪ Most of the canyon’s walls look like they are 

striped with different colors. 
 ▪ Some of the walls look like they are  

crumbling. 
 ▪ There is something dark pouring over the edge 

of part of the Grand Canyon. 
 ▪ In some places, there are some plants, but 

in other places, there are no plants. 
 ▪ There is a waterfall with people around it. 
 ▪ In some places the canyon wall looks like  

it has holes in it. 

 ▪ Has the Grand Canyon always been there? 
 ▪ What made the Grand Canyon? 
 ▪ How long did it take to form? 
 ▪ How deep is it?  
 ▪ Why is there a river at the bottom? 
 ▪ What made the different-colored stripes? 
 ▪ What is the dark stuff covering the side of the 

Grand Canyon? 
 ▪ Do people dig for fossils there? 
 ▪ Is anyone still exploring the Grand Canyon? 
 ▪ Are there other canyons like the 

Grand Canyon? 
 ▪ Is there anything in the layers? 

Ask students to share what they notice and wonder about the photographs.  While students listen 
to their peers, they can use nonverbal signals to indicate whether they recorded a similar thought.  
As students share, record their observations and questions on the class notice and wonder chart.

Land  2 minutes 

Explain to students that their adventure will continue throughout this module. In the next lesson, 
students will continue to investigate the Phenomenon Question What can we discover in an unknown 
canyon? as they refine and develop more questions about the Grand Canyon. 

Optional Homework
Ask students to be like Powell and start their own journals to record observations of the natural 
features in their neighborhoods.

Content Area Connection: 
Mathematics
As students question the width, 
depth, or length of the canyon, make 
connections to metric measurement 
units. Ask students, What measurement 
unit can we use to find the height 
of a boulder or the length of a river? 
Additionally, determine the most 
efficient measurement unit. For example, 
measure the height of a boulder 
in meters, not centimeters.

Teacher Note
Students may bring up the term valley .  
If students do, briefly discuss the 
differences between a valley and 
a canyon. Canyons are narrow with steep 
sides. Valleys are wider and have less 
steep sides.

For more information, see the 
Oceanscape Network website:  
http://phdsci.link/1023.

Teacher Note
This preview into the wonders of the 
Grand Canyon should spark students’ 
curiosity about what secrets the rock 
walls hold about Earth’s surface and 
what more there might be to discover. 
In this first lesson, students have started 
to identify patterns in features that will 
be used to support future explanations 
for changes in the landscape of the 
Grand Canyon.
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