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Lessons 3–5
Rock Layers

Prepare
In Lesson 3, students analyze a fossil guide that describes the fossils found in Grand Canyon rock layers 
and then identify patterns in the fossils found in one of the layers. In Lesson 4, students further examine 
patterns in fossil evidence and use a model to explain how the relative position of rock layers indicates 
the order in which they were formed. In Lesson 5, students use the evidence they have gathered 
to answer the Concept 1 Focus Question What do Earth’s rock layers reveal? In the Conceptual 
Checkpoint, students consider the rock layers in a location to explain what the past environment may 
have been like as it changed over time.

Student Learning

Knowledge Statement
Layers of rock and the fossils in those layers provide evidence of changes to Earth’s surface over time.

Concept 1: Rock Layers
Focus Question

What do Earth’s rock layers reveal?

Phenomenon Question

What do the Grand Canyon’s rock 
layers reveal?

PhD SCIENCE® TEKS EDITION Earth Features ▸ Lessons 3–5



Earth Features ▸ Lessons 3–5 PhD SCIENCE® TEKS EDITION

© Great Minds PBC34

Objectives
 ▪ Lesson 3: Use fossil evidence to determine that the Grand Canyon rock layers came from distinct 

environments.

 ▪ Lesson 4: Explain how the relative position of rock layers indicates the order in which they formed.

 ▪ Lesson 5: Explain changes in the Grand Canyon landscape by using fossil evidence.

Texas Essential Knowledge and Skills Addressed

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

5.3A Analyze, evaluate, and critique scientific explanations using evidence, logical reasoning, 
and experimental and observational testing. (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) 

5.9D Identify fossils as evidence of past living organisms and the nature of the environments 
at the time using models. (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. 

5F Write using a variety of grade-appropriate sentence lengths, patterns, and connecting 
words to combine phrases, clauses, and sentences in increasingly accurate ways as more 
English is acquired.
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Materials

Lesson 3 Lesson 4 Lesson 5

Student Science Logbook (Module Question Log) ●

Identify Layers of the Grand Canyon (1 per student pair): printed copy of Present-Day Grand Canyon 
Figure 5 (Lesson 1 Resource D), heavy-duty sheet protector, 6 different-colored erasable markers

●

Science Logbook (Lesson 3 Activity Guide) ● ●

Create Rock Layer Model (1 per group): 1 roll or brick of modeling clay (a different color for each group), 
several small objects to be used for imprinting (e.g., cones, ferns, shells, sticks), craft sticks or toothpicks 
(optional)

●

Science Logbook (Lesson 4 Activity Guide) ●

Clay rock layer created in Lesson 3 ●

Science Logbook (Lesson 5 Activity Guides A and B) ●

Teacher Driving question board ● ● ●

Present-Day Grand Canyon Figure 5 (Lesson 1 Resource D) ●

Grand Canyon Fossil Guide (Lesson 3 Resource A) ● ●

Plastic wrap or airtight container (1 per group) to store clay rock layers and rock layer model ● ●

Layered Cake Photograph (Lesson 4 Resource) ●

1 roll or brick of modeling clay in a different color than that given to student groups ●

Grand Canyon  by Jason Chin (2017) ●

Anchor model ●

Conceptual Checkpoint Diagram (Lesson 5 Resource) ●

Preparation Cue “Over the Rim, Into the Canyon” (NPS 2009) video: http://phdsci.link/1000. ●

Roll out 1 roll or brick of modeling clay to create Rock Layer F. ●
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Lesson 5
Objective: Explain changes in the Grand Canyon landscape by using fossil evidence.

Launch   3 minutes 

Ask students to think about the environment of the present-day Grand Canyon as they share  
responses to the following prompt in a Whip Around. 

 ►What types of organisms do you think might survive in different areas of the Grand Canyon 
today? Why?

 ▪ There are probably snakes. They like to live near rocks. 

 ▪ There are probably not a lot of plants because plants usually live in soil and not on rocks. 

 ▪ There is a river at the bottom, so there are probably fish. There wouldn’t be fish anywhere else 
in the canyon because it is dry and rocky. 

 ▪ The top of the canyon probably gets more sunlight than other parts, so maybe there are more 
plants there. 

Tell students they are going to learn more about what lived in the Grand Canyon as the rock layers 
formed and what lives in the canyon today.

Agenda
Launch (3 minutes)

Learn (37 minutes)

 ▪ Read and Discuss Grand Canyon  
(Chin 2017) (14 minutes)

 ▪ Revise Anchor Model  
(13 minutes)

 ▪ Conceptual Checkpoint 
(10 minutes)

Land (5 minutes)

Teacher Note
A Whip Around is a collaborative 
conversation routine that allows 
each student to have an opportunity 
to respond. Students share their 
responses one after another until they 
have all shared their answers. If students 
have a similar response to another 
student, they may use a hand signal 
to show their agreement when the 
response is shared. Consider allowing 
students to share their response with 
a partner before sharing with the class 
(3E).
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Learn  37 minutes 

Read and Discuss Grand Canyon   14 minutes 

Introduce students to the book Grand Canyon  by Jason Chin (2017), and explain that they are going 
to go on an adventure through the Grand Canyon’s rock layers to learn how the Grand Canyon has 
changed over time. Ask students to think about the following question as the text is read: How did the 
environment of the Grand Canyon change over time? 

Read pages 9–33 (ending with “long before there was a canyon”), pausing frequently to ask questions 
and connect the reading to previous learning. 

Teacher Note
In Grand Canyon , the additional sections at the bottom of some pages reveal concepts such 
as weathering and erosion, which students do not investigate until later in the module. Consider 
omitting these sections during the reading for this lesson, and instead revisit the text once students 
have learned about these processes.

After reading pages 15 and 16, ask the following question: 

 ►How did the environment change from when the Grand Canyon Supergroup formed to when the 
Bright Angel Shale layer formed?

 ▪ In the Grand Canyon Supergroup, there were only really small living things, but in the Bright 
Angel Shale layer, there were jellyfish and animals with shells. 

 ▪ The environment was just muddy when the Grand Canyon Supergroup formed, but everything 
was underwater when the Bright Angel Shale layer formed. 

Teacher Note
As Grand Canyon  is read, students 
may generate questions related to the 
Essential Question How did the Grand 
Canyon’s features form? As needed, 
pause to add these questions to the 
driving question board (2E).

Teacher Note
Grand Canyon  does not include page 
numbers. Consider writing small page 
numbers in the book for easy reference. 
For example, the reading in this lesson 
starts on page 9, which begins with “The 
basement rocks are the oldest in the 
canyon.”

If time permits, the reading can instead 
start at page 1. However, do not read  
the last three sentences on page 8  
to avoid sharing that the Colorado 
River cuts through rock to create the 
Grand Canyon. Instead, replace those 
sentences with this statement: The 
basement rocks (Vishnu Basement Rocks) 
are the bottommost layer of rock on the 
continent.

Teacher Note
Consider allowing students to  
Think–Pair–Share about the questions 
related to the text. Also consider using 
a response technique such as Equity 
Sticks to ensure that all students have 
an opportunity to participate in sharing 
responses about the reading (3E).
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After reading page 21, ask the following question:

 ►How did the environment change from when the Bright Angel Shale layer formed to when the 
Hermit Formation formed?

 ▪ Water didn’t cover the area anymore, and it became muddy again. 

 ▪ Instead of just sea animals, there were trees, ferns, fish, amphibians, and reptiles. 

After reading page 29, ask the following question:

 ►How did the environment change from when the Coconino Sandstone layer formed to when the 
Kaibab Formation formed?

 ▪ It went from being a desert to being covered by the ocean again. 

 ▪ The animals in the Coconino Sandstone layer were desert animals, like scorpions and spiders. 
But sharks, corals, and other water animals lived in the Kaibab Formation. 

After reading page 33, ask the following question:

 ►How does the environment of the Grand Canyon today influence what organisms can be found  
there?  

 ▪ You find different types of organisms as you go from the bottom layers of the canyon to the 
top layers. 

 ▪ At the bottom of the canyon, there is a river with frogs, lizards, and dragonflies. In the middle 
of the canyon, though, there are condors that live in caves and bighorn sheep that live 
on ledges. 

 ▪ At the top of the canyon, there are big trees, but there aren’t many trees in the bottom layers. 

 ▪ There are a lot of different environments in the Grand Canyon, and each one has different 
organisms. 

Extension
Grand Canyon  (Chin 2017) provides 
information about different  
environments in the present-day Grand 
Canyon. Each environment influences 
what organisms are found there.  
As a class, research the organisms found 
in different environments, and discuss 
why those animals are found in certain 
locations in the canyon.
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Then ask students to respond to the following prompt in their Science Logbooks (Lesson 5 Activity 
Guide A). After students have recorded their initial response, have them share their response with 
a partner and add any additional ideas before sharing with the whole class.

 ►Draw or describe how the environment of the Grand Canyon has changed over time.

 ▪ The environment of the Grand Canyon has changed several times. It was muddy, then it was 
covered by an ocean, and later it became muddy again. Then, it changed from a desert to  
an ocean and then back to dry land again. 

 ▪ The environment was different when each rock layer formed. The environment changed from 
dry land to water a few different times. 

 ▪ Through time, the environment changed, and different animals lived there. We know this 
because those animals formed fossils that can be found in the different rock layers. 

Revise Anchor Model  13 minutes 

Impress upon students that the way they described the Grand Canyon area’s changes over time 
captures an essential understanding about Earth itself. Students will now use that understanding 
to help answer the Concept 1 Focus Question, What do Earth’s rock layers reveal?, as they start 
an anchor chart to record their new knowledge.

 ►What do fossils in rock layers reveal about Earth?

 ▪ They show that the environment keeps changing and that different animals and plants live 
in these different environments. 

 ▪ Some layers in the Grand Canyon have fossils of ocean animals, so we know that part of Earth 
was underwater when those layers formed. Other layers have fossils of both land animals and 
plants, so those areas must have been land when those animals and plants lived. 

 ▪ Older fossils are found in lower layers, and younger fossils are found in upper layers. 
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Record key ideas on the anchor chart, clarifying concepts as needed.

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.

Display the Grand Canyon anchor model. Tell students they can use their new knowledge about rock 
layers to begin explaining the Essential Question: How did the Grand Canyon’s features form? 

 ►Which features of the Grand Canyon have we described?

 ▪ We looked at the Grand Canyon’s layers. 

 ▪ The Grand Canyon’s rock layers have fossils of different plants and animals. 

 ►Do you think there was always a canyon on this part of Earth’s surface?

 ▪ I don’t think there was a canyon there when the layers first formed. If materials from the 
different environments built up to form the rock layers, it would fill in big holes  
in Earth’s surface. 

 ▪ Maybe something dug the canyon after the rock layers formed. Maybe it was the river. 

As students express key ideas, update the anchor model. Ensure that students understand that rock 
layer formation over time built up the visible rock of the Grand Canyon, but the canyon itself did not 
exist when the rock layers first formed. 

Teacher Note
Using a different color for each addition 
to the anchor model helps students keep 
track of new information.

Teacher Note
Students will learn more about the 
canyon’s formation in Lessons 6–11 
as they investigate the Concept 2 Focus 
Question: How are Earth’s rock layers 
uncovered?
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Sample anchor model: 

Fossils

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).
There is a river at the bottom of the canyon.

Conceptual Checkpoint  10 minutes 

Tell students they will now have the opportunity to use their new knowledge to explain how the 
landscape of a different area of the United States changed over time by completing a Conceptual 
Checkpoint. Display the diagram of rock layers (Lesson 5 Resource), and ask students to respond  
to the following prompt in their Science Logbooks (Lesson 5 Activity Guide B).  

Content Area Connection: English
As students respond to the Conceptual 
Checkpoint, they can apply strategies for 
writing informative texts. For example, 
they may plan and revise their writing 
by using a flexible structure that includes 
a topic statement, evidence that 
develops the topic, elaboration on how 
the evidence relates to the topic, and 
a concluding statement (2E).

Differentiation
If students have difficulty completing 
the Conceptual Checkpoint, 
suggest they refer to the rock layers 
photograph in their Science Logbooks 
(Lesson 3 Activity Guide) or annotate 
the Conceptual Checkpoint diagram 
provided (Lesson 5 Activity Guide B).
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 ►To build a new subway system, construction workers cut through a section of rock and  
uncovered several rock layers. The construction workers noticed different types of fossils in each 
layer. The model below shows where these fossils were found.

 ►Using evidence from the model, identify the order in which the rock layers formed and explain 
how the landscape of this area has changed over time.

Layer 1 Dicynodont, lungfish, and conifer
fossils were found in this layer.

Brachiopod, coral, and mollusk
fossils were found in this layer.

Fossils of ferns, winged insects, and
mammal-like reptiles were found
in this layer.

Layer 2

Layer 3

Sample student response: 

 ▪ The landscape of this area has changed a lot over time. The brachiopod, coral, and mollusk 
fossils found in layer 3 show that the environment was once a tropical marine environment. 
This layer is the oldest because it is at the bottom. Layer 2, with fossils of ferns, winged insects, 
and mammal-like reptiles, was the next rock layer to form. When this layer formed, water did 
not cover the environment. Instead, the land had some moist areas and some dry areas. The 
top layer, Layer 1, formed most recently. The fossils in this layer show that the environment was 
made up of land with rivers, lakes, and swamps. 
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Conceptual Checkpoint
This Conceptual Checkpoint assesses student understanding of the Concept 1 Focus Question What 
do Earth’s rock layers reveal? Students should demonstrate understanding that rock layers, and the 
fossils found in those layers, provide evidence of changes to Earth’s surface over time.

Evidence

Look for evidence that all students
 ▪ accurately describe the environment related to each layer,
 ▪ accurately describe the order of rock layer formation, and
 ▪ explain the differences or transitions between the environments.

Next Steps

If students do not grasp this concept, revisit the rock layer modeling activity, and use Grand Canyon  
(Chin 2017) to help students make sense of the differences in the environments and how the 
environment relates to each layer.

Land  5 minutes 

Display the driving question board, and ask students to reflect on what they have learned. Pose  
questions from the Concept 1 grouping, and ask students whether they can answer them yet. Encourage 
students to reference the anchor chart and anchor model as needed. While students listen to peers’ 
responses, they can use nonverbal signals to indicate if they agree or disagree with the statement.

Have students record any new questions they have on sticky notes and add them to the driving 
question board.

Sample questions: 

 ▪ The first layer has volcanic rock. Are there volcanoes near the Grand Canyon? 

 ▪ Animals and plants from long ago left fossils in the Grand Canyon. Will people from today  
leave fossils for the future? 

 ▪ I don’t think the canyon was there when the rock layers first formed. What dug the canyon 
out of rock? 
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Draw attention to student questions related to the processes that uncovered Earth’s rock layers  
(e.g., What removed the rock to create the canyon?).

Show students the illustrations on pages 33 and 34 of Grand Canyon , in which the girl and her father 
finish their journey and reach the top of the canyon. Share the Grand Canyon vista by opening the 
gatefold pages (pages 33 and 34), and relay the magnitude and awe of the scale of the Grand 
Canyon. Explain that while students now better understand how rock layers formed in the Grand 
Canyon, there is still much to learn.

Tell students that in the next lesson, they will begin investigating the Concept 2 Focus Question,  
How are Earth’s rock layers uncovered?, as they examine the processes that formed the 
Grand Canyon.

Optional Homework
Students search for different rocks near their home. Ask students to describe and compare the rocks’ 
properties and to predict whether the rocks came from the same or different layers of Earth around 
their home.




