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Module Overview

ESSENTIAL QUESTION

How did the Grand Canyon's  
features form?

Introduction
Though valueless to the agriculturalist; dreaded and shunned by the emigrant, the miner, and even the adventurous 
trapper, the Colorado Plateau is to the geologist a paradise. Nowhere on the earth’s surface, so far as we know, are 
the secrets of its structure so fully revealed as here.

—John Strong Newberry, 1859 (1876, 54)

Throughout the module, students study the formation of the Grand 
Canyon’s features, the anchor phenomenon, and build an answer to the 
Essential Question: How did the Grand Canyon’s features form? As they 
learn about each new concept, students revisit and refine a model 
to represent the formation of the Grand Canyon’s features. At the end 
of the module, students use their knowledge of rock layers, weathering 
and erosion, and patterns of Earth’s features and processes to explain  
the anchor phenomenon and apply these concepts in new contexts. 
Through these experiences, students begin to develop the enduring 

understanding that Earth’s surface features change constantly as a result 
of natural processes.

Lessons 1 through 5 address the Concept 1 Focus Question: What 
do Earth’s rock layers reveal? Students begin to identify that the rock 
layers in the Grand Canyon tell the story of Earth’s past. They observe 
different features of the Grand Canyon that allow geologists to study  
the past. Lessons 1 and 2 introduce the anchor phenomenon through 
pictures of the Grand Canyon and the story of John Wesley Powell,  
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who led two of the most famous Grand Canyon expeditions. Reflecting 
on this phenomenon, students organize their questions on a driving 
question board and develop an initial class anchor model to explain the 
formation of the Grand Canyon. Students revisit the driving question 
board and the anchor model throughout the module to build a coherent 
understanding of the formation of the Grand Canyon’s features. Engaging 
in these practices allows students to take an active role in the educational 
process and gives teachers insight into students’ background knowledge 
and current understanding of Earth’s features and processes. In Lessons 
3 and 4, students study the Grand Canyon’s rock layers and the fossils 
in them to label the layers oldest to youngest and infer information about 
past environments. In Lesson 5, students use the text Grand Canyon  
by Jason Chin (2017) to help explain how the environment of the Grand 
Canyon changed over time.

Lessons 6 through 11 address the Concept 2 Focus Question: How are 
Earth’s rock layers uncovered? Students develop the understanding 
that the processes of breaking rock into smaller pieces (weathering) and 
moving sediment (erosion) play a role in shaping Earth’s surface. In Lessons 
6 and 7, students conduct investigations to explain how one material 
can break down another material as they develop an understanding 
of weathering. Students then construct a landscape in a stream table 
in Lesson 8, and in Lesson 9 they use the stream table to investigate how 
weathered rock, or sediment, moves from one place to another as they 
develop an understanding of erosion. In Lesson 10, students plan and 
conduct an investigation to study rate of erosion. In Lesson 11, students 
apply their new knowledge to the anchor phenomenon by updating the 
anchor model to explain how weathering and erosion could have formed 
some of the Grand Canyon’s features.

In Lessons 12 through 17, students apply their knowledge of these 
concepts in new contexts, building on their current understanding 
of the Essential Question: How did the Grand Canyon’s features form? 
Lesson 12 introduces students to the engineering design process through 
the story of the Wright brothers. Students learn that great engineers  
strive to improve the human condition through this iterative process. 

In Lessons 13 through 16, students design a structure to protect a home 
from erosion and build prototypes of their design. In Lesson 17, student 
groups present their prototypes to the class and summarize their design 
process, including their struggles and successes.

Lessons 18 through 20 address the Concept 3 Focus Question: How 
do canyons around the world form? Students use a world relief map 
to identify global patterns in some of Earth’s features (e.g., mountains, 
volcanoes) and processes (e.g., earthquakes, volcanic activity). 
In Lesson 18, students view photographs of other canyons around the 
world to identify similarities and differences in features found near 
canyons, including rivers and mountains, and use a world relief map 
to gather information about global patterns of these features. Students 
extend this work in Lesson 19 by finding patterns in other Earth features 
and processes based on photographs of faults and volcanic rock in the 
Grand Canyon. In Lesson 20, students apply their understanding of global 
patterns of Earth’s features and processes to the anchor phenomenon 
by updating the anchor model to show how weathering and erosion 
by the Colorado River and other processes, such as volcanic eruptions 
and earthquakes, could have formed some of the features of the 
Grand Canyon.

Lessons 21 through 24 address the Concept 4 Focus Question: How 
do humans interact with Earth’s features and processes? Students 
develop the understanding that humans use natural resources 
to generate electricity and that their use can impact the environment 
in different ways. In Lesson 21, students model the Colorado River before 
investigating the impact of dams on the Colorado River in Lesson 22. 
Students then analyze maps and use their investigation as evidence 
to make claims about the effect of adding a dam on a river. In Lesson 23, 
students read information about the Hoover Dam to determine the 
different reasons for building dams on a river. Students then investigate 
energy output from dams in the Colorado River Basin and energy needs 
for households, identifying that people use more energy than what 
dams generate. In Lesson 24, students read information from multiple 
sources about different natural resources humans use to generate 
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energy. Students determine environmental impacts of the use of these 
resources and classify the natural resources as being either renewable 
or nonrenewable. Students participate in a Socratic Seminar on how Earth 
changes in Lesson 25, revisiting the module questions and synthesizing 
their understanding. In Lesson 26, students reflect on their study and 

apply their conceptual understandings in an End-of-Module Assessment. 
Finally, the class debriefs the End-of-Module Assessment in Lesson 27, 
giving the teacher and students an opportunity to revisit concepts that 
need further explanation and to clarify misconceptions.

Module Map
Anchor Phenomenon: Formation of the Grand Canyon’s Features
Essential Question: How did the Grand Canyon’s features form? 

Earth’s surface features change continually as a result of natural processes; some changes occur rapidly and others occur over long periods of time.

Concept 1: Rock Layers
Focus Question: What do Earth’s rock layers reveal? 

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

Phenomenon Student Learning

Texas Essential 
Knowledge 
and Skills 
for Science

English  
Language  
Proficiency  
Standards

Grand Canyon Features and Patterns

Phenomenon Question: What can 
we discover in an unknown canyon? 

A landscape can be described by its distinctive features.

 ▪ 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.

5.3B 

5.3C 

5.4 

5.7B 

2E 

3E 

4A 

Rock Layers

Phenomenon Question: What do the 
Grand Canyon’s rock layers reveal? 

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

 ▪ 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.

5.2D 

5.3A 

5.3B 

5.9D

2E 

3E 

5F 
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Concept 2: Weathering and Erosion
Focus Question: How are Earth’s rock layers uncovered? 

The processes of breaking down rock (weathering) and moving sediment (erosion) play a role in shaping the features of Earth’s surface.

Phenomenon Student Learning

Texas Essential 
Knowledge 
and Skills 
for Science

English  
Language  
Proficiency  
Standards

Weathering

Phenomenon Question: What causes 
rock to break? 

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

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

 ▪ Lesson 7: Explain how natural materials weather rock.

5.2D 

5.3A 

5.3B 

5.7B 

2E

4A

Erosion

Phenomenon Question: Where does 
all the weathered rock go? 

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

 ▪ 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.

5.2A 

5.2B 

5.2D 

5.2E 

5.2F 

5.3B 

5.7B 

2E

5A

5C

Application of Concepts

Task Student Learning

Texas Essential 
Knowledge 
and Skills 
for Science

English  
Language  
Proficiency  
Standards

Engineering Challenge

Phenomenon Question: How can 
people reduce damage related 
to erosion? 

Designed solutions can reduce the impact of Earth’s processes on humans.

 ▪ Lessons 12–17: Apply the engineering design process to design a structure to reduce damage 
related to erosion.

5.2A 

5.2B 

5.2D 

5.2F 

5.2G 

5.7B 

2E

4A

5F
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Concept 3: Patterns in Features and Processes
Focus Question: How do canyons around the world form? 

Natural processes (e.g., earthquakes, volcanic activity) and features of Earth’s surface (e.g., mountains) occur in global patterns.

Phenomenon Student Learning

Texas Essential 
Knowledge 
and Skills 
for Science

English  
Language  
Proficiency  
Standards

Global Patterns of Mountain Ranges

Phenomenon Question: How 
do natural features and processes 
affect canyon formation? 

Patterns of Earth’s features reveal that canyons form when rivers carve mountains.

 ▪ Lesson 18: Explain how mountains are carved by rivers to form canyons.

5.3A 

5.7B 

1C

Global Patterns of Earthquakes 
and Volcanoes

Phenomenon Question: How can 
people use global patterns of Earth’s 
features and processes to predict 
canyon location? 

Natural processes and features occur in patterns.

 ▪ Lesson 19: Describe global patterns in locations of volcanoes, earthquakes, mountains,  
and canyons.

 ▪ Lesson 20: Determine the most likely location of a canyon on a map based on analysis 
of natural features.

3.7B

5.3A 

5.3B 

5.7A 

5.7B 

4A

4G



Earth Features ▸ Module Overview PhD SCIENCE® TEKS EDITION

© Great Minds PBC6

Concept 4: Human Interactions with Earth
Focus Question: How do humans interact with Earth’s features and processes? 

Humans harness energy from Earth’s features and processes, and the methods used to harness that energy can change Earth’s features and processes.

Phenomenon Student Learning

Texas Essential 
Knowledge 
and Skills 
for Science

English  
Language  
Proficiency  
Standards

Lake Formation after the 
Addition of Dams

Phenomenon Question: How 
do dams affect the environment? 

Human-made structures such as dams can change nearby natural features and processes.

 ▪ Lesson 21: Create a model of the Colorado River.

 ▪ Lesson 22: Identify the effects of dams on the environment.

5.2C 

5.3B 

2E 

3E

Renewable and Nonrenewable 
Energy Resource Use

Phenomenon Question: Why 
do people build dams on the 
Colorado River? 

The environment is impacted by human use of energy resources.

 ▪ Lesson 23: Interpret information to determine uses of dams.

 ▪ Lesson 24: Describe how the use of renewable and nonrenewable energy resources impacts 
the environment.

4.7C

5.2D 

5.6A 

5.7A 

2E 

4G 

5G

Application of Concepts 

Task Student Learning 

Texas Essential 
Knowledge 
and Skills 
for Science

English  
Language  
Proficiency  
Standards

End-of-Module Socratic Seminar, 
Assessment, and Debrief

Essential Question: How did the 
Grand Canyon’s features form? 

Earth’s surface features change continually as a result of natural processes; some changes occur 
rapidly and others occur over long periods of time.

 ▪ Lesson 25: Explain how Earth’s processes shape some of Earth’s features. (Socratic Seminar)

 ▪ Lesson 26: Explain how Earth’s processes shape some of Earth’s features. (End-of-Module 
Assessment)

 ▪ Lesson 27: Explain how Earth’s processes shape some of Earth’s features. (End-of-Module 
Assessment Debrief)

5.2D 

5.3A 

5.3B 

5.7B 

5.7A

5.9D 

3F



PhD SCIENCE® TEKS EDITION Earth Features ▸ Module Overview

© Great Minds PBC 7

Focus Standards*
Texas Essential Knowledge and Skills for Science
3.7 Earth and space. The student knows that Earth consists of natural 

resources and its surface is constantly changing. The student 
is expected to 

3.7B investigate rapid changes in Earth’s surface such as volcanic 
eruptions, earthquakes, and landslides.  

4.7 Earth and space. The students know that Earth consists of useful 
resources and its surface is constantly changing. The student 
is expected to 

4.7C identify and classify Earth’s renewable resources, including 
air, plants, water, and animals, and nonrenewable resources, 
including coal, oil, and natural gas, and the importance 
of conservation. 

5.1 Scientific investigation and reasoning. The student conducts classroom 
and outdoor investigations, following home and school safety 
procedures and environmentally appropriate and ethical practices. The 
student is expected to 

5.1A demonstrate safe practices and the use of safety equipment 
as outlined in Texas Education Agency-approved safety 
standards during classroom and outdoor investigations 
using safety equipment, including safety goggles 
or chemical splash goggles, as appropriate, and gloves, 
as appropriate; and 

5.1B make informed choices in the conservation, disposal, and 
recycling of materials.  

5.2 Scientific investigation and reasoning. The student uses scientific 
practices during laboratory and outdoor investigations. The student 
is expected to 

5.2A describe, plan, and implement simple experimental 
investigations testing one variable; 

5.2B ask well defined questions, formulate testable hypotheses, 
and select and use appropriate equipment and technology; 

5.2C collect and record information using detailed observations 
and accurate measuring; 

5.2D analyze and interpret information to construct reasonable 
explanations from direct (observable) and indirect (inferred) 
evidence; 

5.2E demonstrate that repeated investigations may increase the 
reliability of results; 

5.2F communicate valid conclusions in both written and verbal 
forms; and 

5.2G construct appropriate simple graphs, tables, maps, and 
charts using technology, including computers, to organize, 
examine, and evaluate information. 

5.3 Scientific investigation and reasoning. The student uses critical thinking 
and scientific problem solving to make informed decisions. The student 
is expected to 
5.3A analyze, evaluate, and critique scientific explanations 

by using evidence, logical reasoning, and experimental and 
observational testing; 

*The bold text identifies standards that students should master in this module. The italicized text identifies standards that students will develop knowledge of in this module and should master in later modules. 
Some italicized standards are part of the assessments in this module, but they will be assessed throughout the year. 
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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; and 

5.3C connect grade-level appropriate science concepts with 
the history of science, science careers, and contributions 
of scientists. 

5.4 Scientific investigation and reasoning. The student knows how to use 
a variety of tools and methods to conduct science inquiry. The student 
is expected to  
5.4 collect, record, and analyze information using tools, including 

calculators, microscopes, cameras, computers, hand lenses, 
metric rulers, Celsius thermometers, prisms, mirrors, balances, 
spring scales, graduated cylinders, beakers, hot plates, meter 
sticks, magnets, collecting nets, and notebooks; timing 
devices; and materials to support observations of habitats 
or organisms such as terrariums and aquariums. 

5.6 Force, motion, and energy. The student knows that energy occurs 
in many forms and can be observed in cycles, patterns, and systems. 
The student is expected to

5.6A explore the uses of energy, including mechanical, light, 
thermal, electrical, and sound energy.

5.7 Earth and space. The student knows Earth’s surface is constantly 
changing and consists of useful resources. The student is expected to

5.7A explore the processes that led to the formation 
of sedimentary rocks and fossil fuels; and 

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.

5.9 Organisms and environment. The student knows that organisms 
have structures and behaviors that help them survive within their 
environments. The student is expected to

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

Building Content Knowledge
Students begin their study of Earth’s features by observing features of the 
Grand Canyon as found in John Wesley Powell’s journal. Students ask 
questions about how the Grand Canyon formed that drive their learning 
throughout the module (5.7B), and students develop a class anchor model 
of the Grand Canyon’s distinctive features that they will update with new 
learning in subsequent lessons (5.3B).   

In Concept 1, students analyze and interpret patterns in fossil evidence and 
use a model to determine that the relative position of Grand Canyon rock 
layers indicates the order in which the layers formed (5.2D, 5.9D).   

In Concept 2, students use models (5.3B) to observe and investigate 
how natural materials, such as water, ice, air, and plants, can weather 
rock. Students then analyze observations to explain how weathering 
occurs (5.7B). Students use models of a landscape (5.3B) as they conduct 
an investigation (5.2A) to study how different rates of erosion affect 
a landscape. By analyzing data and interpreting patterns, students conclude 
that sometimes erosion is a quick process and sometimes it is a slow 
process, and students identify weathered rock that is moved by wind, water, 
or ice as sediment (5.7B). Students then explore the processes that led to the 
formation of sedimentary rocks (5.7A). 
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In Concept 3, students analyze photographs of four canyons around the 
world and locate the canyons on a map. Students identify patterns in the 
map (SS.5.24B) that serve as evidence about how rivers carve mountains 
to form canyons. Students analyze additional maps to determine patterns 
in other features and processes typically found near canyons, including 
earthquakes and volcanoes (SS.5.24B), as students build on their 
understanding from Level 3 of rapid changes in Earth’s surface caused 
by earthquakes and volcanoes (3.7B). Students apply their new knowledge 
to evaluate scientific explanations (5.3A) to explain that weathering and 
erosion carved the Grand Canyon (5.7B).   

In Concept 4, students model the Colorado River using stream tables 
to explore how humans interact with Earth’s features and processes. 
Students use their models (5.3B) to investigate the effects of a dam on the 

surrounding environment. Students use evidence from their investigation 
to explain how dams cause one part of the river to swell and form a lake 
and cause a different part of the river to dry up. Students then explore why 
people build dams and learn that hydroelectric dams generate electricity. 
Students analyze and interpret information (5.2D) to differentiate between 
renewable and nonrenewable resources, such as fossil fuels, and describe 
the effects of using each resource (4.7C). Students will continue to study 
renewable resources when they learn about wind energy in the Energy 
module. Students demonstrate their understanding of renewable and 
nonrenewable resources in a Conceptual Checkpoint.   

In the End-of-Module Assessment, students reflect on their learning about 
Earth’s features and how the Grand Canyon’s features formed, and students 
apply their understanding of Earth’s features to a new context. 

Key Terms
In this module, students learn the following terms through investigations, 
models, explanations, class discussions, and other experiences.

 ▪ Dam

 ▪ Erosion

 ▪ Feature

 ▪ Mountain range

 ▪ Nonrenewable resource

 ▪ Rate of erosion

 ▪ Relief map

 ▪ Renewable resource

 ▪ Rock layer

 ▪ Sediment

 ▪ Weathering



Earth Features ▸ Module Overview PhD SCIENCE® TEKS EDITION

© Great Minds PBC10

Advanced Materials Preparation
Several activities in this module require advanced preparation. See  
the lesson resources for more details on material preparation and 
instructions.

Lesson Set Time in Advance Investigation Description

6–7 7 days Plant Station Prepare plaster of Paris and plant seeds for investigation.

2 days Ice Station Prepare plaster of Paris and balloons for investigation.

1 day Plant Station Prepare control for plant investigation.

8–11 1 day Stream Table Landscapes Prepare materials for stream table landscapes.

1 day Wind and Water Investigations Prepare materials for wind and water erosion investigations.

22 1 day Stream Table Dam Investigation Prepare materials for dam investigation.
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Safety Considerations
The safety and well-being of students are of utmost importance 
in all classrooms, and educators must act responsibly and prudently 
to safeguard students. Science investigations frequently include activities, 
demonstrations, and experiments that require extra attention regarding 
safety measures. Educators must do their best to ensure a safe classroom 
environment.

The hands-on, minds-on activities of this module center mostly on the 
use of stream tables and various materials students test in stream tables. 
Some of the more important safety aspects to implement in this module 
include the following:

1. Teachers must explain and review safety expectations to students 
before each activity.

2. Students must listen carefully to and follow all teacher instructions. 
Instructions may be verbal, posted in the classroom, or written in the 
Science Logbook or other handouts.

3. Students must demonstrate appropriate classroom behavior 
(e.g., no running, jumping, pushing) during science investigations. 
Students must handle all materials and equipment carefully and 
respectfully.

4. All students and adults must wear personal protective equipment 
(e.g., goggles, gloves) during investigations that require use 
of such equipment. In this module, anyone working with the 
stream tables must wear goggles to ensure eye protection from 
soil and sand.

5. Water and debris spills must be cleaned up immediately. Working 
with stream tables can sometimes be very messy, and materials can 

fall to the floor even when everyone is careful. Immediate removal 
of water and debris from the floor is essential to help prevent slips 
and falls.

6. Students should never place any materials in their mouths during 
a science investigation.

7. Put away all food or drinks during science investigations. Food 
and drinks can be easily contaminated by investigation materials. 
Additionally, spilled food or drinks can disrupt investigations.

8. Monitor student activity on the internet. If students are permitted 
access to the internet for science research purposes, their activity 
must be monitored to ensure that it conforms with school and 
district policies.

Because this is the first module of the school year, stressing the 
importance of safety and setting procedures with students are critical 
tasks. Teachers are encouraged to have students and parents sign 
a science safety contract that outlines rules and procedures to ensure 
a safe science experience. Additionally, administration of a safety 
quiz is also recommended to assess comprehension of the rules and 
procedures. Teachers may use the sample contract and quiz in  
Appendix A: Module Resources or create their own.

More information on safety in the elementary science classroom  
appears in the Implementation Guide. Teachers should also  
follow their school’s or district’s health and safety guidelines.  
For additional information on safety in the science classroom,  
consult the Texas Education agency-approved safety standards (5.1A). 
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Additional Reading for Teachers
Uncovering Student Ideas in Earth and Environmental Science: 32 New 
Formative Assessment Probes  by Page Keeley and Laura Tucker (2016)

Understanding Earth  by John P. Grotzinger and Thomas H. Jordan (2014)


