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Lessons 23–24
Renewable and  
Nonrenewable Energy 
Resource Use

Prepare
In Lessons 21 and 22, students discovered that dams can cause changes to the environment. Now, 
in Lesson 23, they explore why people build dams and learn that hydroelectric dams generate 
electricity. In Lesson 24, students compare a variety of energy resources, including hydroelectric power, 
solar power, and fossil fuels. They interpret information from multiple texts to differentiate between 
renewable and nonrenewable energy resources and describe the effects of using each resource.

Student Learning

Knowledge Statement
The environment is impacted by human use of energy resources.

Concept 4: Human  
Interactions with Earth
Focus Question

How do humans interact with Earth’s 
features and processes?

Phenomenon Question

Why do people build dams on the 
Colorado River?
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Objectives
 ▪ Lesson 23: Interpret information to determine uses of dams.

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

Texas Essential Knowledge and Skills Addressed
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. (Mastered)

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

5.6A Explore the uses of energy, including mechanical, light, thermal, electrical, and 
sound energy. (Introduced) 

5.7A Explore the processes that led to the formation of sedimentary rocks and fossil 
fuels. (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.

4G Demonstrate comprehension of increasingly complex English by participating in shared 
reading, retelling or summarizing material, responding to questions, and taking notes 
commensurate with content area and grade level needs.

5G Narrate, describe, and explain with increasing specificity and detail to fulfill content area 
writing needs as more English is acquired.
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Materials

Lesson 23 Lesson 24

Student Science Logbook (Lesson 23 Activity Guides A, B, and C) ●

Science Logbook (Lesson 24 Activity Guides A, B, and C) ●

Teacher Additional Theodore Roosevelt Dam Photographs (Lesson 23 Resource A) ●

Excerpts from “The Hoover Dam: Controlling Water in the West” (Adapted) (Lusted 2016) (Lesson 23 Resource B) ●

Driving question board ● ●

Anchor chart ●

Preparation Secure texts (see Lesson 24 Resource) or open free educator account to access Epic! digital texts (http://phdsci.link/1007). ●
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Lesson 23
Objective: Interpret information to determine uses of dams.

Launch  5 minutes 

Show students the additional photographs of the Theodore Roosevelt Dam (Lesson 23 Resource A) 
and explain that the photographs show downstream (Figure 1) and upstream (Figure 2) views of a dam 
that is on the Salt River, which is part of the Colorado River system. Remind students of the claims they 
made in the previous lesson about how building a dam on a river can cause a lake to form on one side 
and the river to dry up (or have less water) on the other.

Agenda
Launch (5 minutes)

Learn (32 minutes)

 ▪ Consider Reasons for Building 
Dams (7 minutes)

 ▪ Read about the Hoover Dam 
(12 minutes)

 ▪ Analyze Energy Data  
(13 minutes)

Land (8 minutes)

1 2
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 ►What evidence can you see in the photographs that relates to the stream table investigation 
we performed? 

 ▪ There is a lot of sediment built up before the dam, just like in our stream tables. 

 ▪ A lot of water pooled in front of the dam. That also happened in our stream tables. 

 ▪ The river looks narrower after the dam. We saw that happen in our stream tables too. 

 ►Does the evidence in the photographs support the claim that building a dam on a river can cause 
a lake to form?

 ▪ The pictures support the claim. There is a lake next to the dam. From the old map, we know the 
lake wasn’t there before. 

 ▪ In the picture, the water in the lake looks higher than the water in the river. Our claim doesn’t 
say anything about the lake water being higher.  

 ► If building a dam changes the environment, why do you think people would build one? 

 ▪ Maybe they want to swim in the lake. It’s deeper and easier to swim in than a river. 

 ▪ They might want to collect water in the lake for drinking. 

 ▪ Maybe the dam makes it easier to catch fish. 

Introduce this lesson’s Phenomenon Question: Why do people build dams on the Colorado River?

Learn  32 minutes 

Consider Reasons for Building Dams  7 minutes 

Instruct students to consider the list of possible reasons to build a dam provided in their Science 
Logbooks (Lesson 23 Activity Guide A), mark the reasons they think apply, and discuss their answers 
with a partner. At the end of the lesson, students will return to the list and update it with any new  
ideas based on evidence they have gathered. 

Teacher Note
If students do not connect that the 
water in the lake looks higher than water 
in the river, have them estimate the 
number of bricks in the dam above the 
water level in the river view and the lake 
view to make observations about the 
difference in height (2E).

Teacher Note
Remind students that while dams  
have many benefits, society must  
also consider the environmental  
impact of building dams (or any new 
technology). Dams should be built only 
when benefits far outweigh the risks 
or disadvantages (2E).

Teacher Note
The options listed are designed 
to stimulate student thinking and 
discussion; they should not be evaluated 
as correct or incorrect. For more 
information on this type of formative 
assessment probe, see the book series 
Uncovering Student Ideas in Science  
by Page Keeley et al. (2007).

Teacher Note
If students mention that sediment is built 
up in front of the dam, explain that 
the sediment was left there through 
deposition. In later lessons, students will 
learn more about how sedimentary rocks 
form through the processes of deposition, 
compaction, and cementation.
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Check for Understanding
Listen to students’ discussions for prior knowledge or misconceptions about dams.

Evidence

Listen for evidence that all students
 ▪ support their choices with valid evidence (listen for less reliable justifications such as  

I just know  …, I heard somewhere  …, or Someone told me  …), and
 ▪ begin differentiating between a dam’s purpose and its added benefits.

Next Steps

Circulate during the discussion to provide immediate feedback on students’ evidence and reasoning. 
When students revisit this activity at the end of the lesson, listen for students to use new evidence  
to identify generating electricity and controlling floods as some of the important reasons for building 
dams.

Read about the Hoover Dam  12 minutes 

Tell students they will learn more about dams and their uses by reading about a dam on the Colorado 
River—the Hoover Dam. 

Have students read paragraphs 1, 7, 8, 9, and 10 of “The Hoover Dam: Controlling Water in the  
West” (Lusted 2016) (Lesson 23 Resource B).  As they read, students should take notes on the 
Connect–Extend–Question chart in their Science Logbooks (Lesson 23 Activity Guide B).  After 
reading, have students discuss their connections, extensions, and questions with the class. 

Differentiation
Differentiate supports for students’ 
reading needs. Students may read 
independently, in pairs, or in a  
teacher-led small group. Below  
grade-level readers and English learners 
may benefit from multiple readings 
of the text excerpt before this lesson. 
If needed, help students practice reading 
the text multiple times to seek out the 
information they need to complete the 
task (4G).

Content Area Connection: English
As students read about the Hoover Dam, 
they can note unknown words, and then 
use relevant context clues, affixes, and 
root words to determine the meaning 
of the words (4G). 

Differentiation
Students may find it difficult to get 
started when asked to fill in blank 
graphic organizers. Consider offering 
familiar prompts to help students relate 
to this organizer, such as “I wonder …”

Extension
The full article is available in Lesson 23  
Resource C. As an extension, consider 
reading more of the article or showing 
students a video to better understand 
the history of the Hoover Dam (4G).
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Sample Connect–Extend–Question chart:  

Connect Extend Question

 ▪ The Colorado River goes 
through the Grand Canyon. 

 ▪ I know rivers can flood. 
 ▪ I use electricity for video 

games. When the electricity 
goes out, the lights go out. 

 ▪ I thought people might  
swim in lakes. People  
have fun in Lake Mead. 

 ▪ I thought dams caused 
floods. But it sounds like the 
Hoover Dam prevents floods. 

 ▪ I thought people wanted to 
live near rivers for farming.  
But it also sounds dangerous. 

 ▪ I didn’t know dams produce 
electricity. 

 ▪ What is hydroelectric power? 
 ▪ How do dams produce 

electricity? 
 ▪ How can dams  

stop flooding? 
 ▪ Why doesn’t the river knock 

down the dam? 

 ►What is hydroelectric power?

 ▪ It’s when people build dams to get electricity. 

 ▪ Hydroelectric power uses moving water to produce electricity. 

 ▪ In hydroelectric dams, the water moving through the dam spins a turbine and generates 
electricity. 

English Language Development
Understanding the term hydroelectric power  is required to participate fully in the activity. Introduce 
this term explicitly. It may be useful to break hydroelectric  into parts, explaining that hydro  means 
water. Additionally, consider sharing a student-friendly explanation, such as hydroelectric power 
uses moving water to generate electricity. 

Add any new questions to the driving question board.

 ▪ How can a dam stop flooding if water builds up to form a lake? 

 ▪ How can a spinning wheel make electricity? 

Teacher Note
This chart is adapted from the Connect–
Extend–Challenge Visible Thinking 
routine from Harvard Project Zero (n.d.). 
The Question section encourages 
students to ask questions and build 
on their prior experience with this 
practice.
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Analyze Energy Data  13 minutes 

Direct students to view the data table in their Science Logbooks (Lesson 23 Activity Guide C). Students 
should follow the prompts to interpret data about the energy produced from both the Glen Canyon 
Dam and the Hoover Dam on the Colorado River and the states they serve. 

Table 1: Number of people provided energy by the Glen Canyon and Hoover Dams

Glen Canyon Dam
Bureau of Reclamation,  

US DOI (2017a)

Hoover Dam
Bureau of Reclamation,  

US DOI (2017b)

Number of People Using the 
Energy Dams Produce 1.63 million 1.3 million

States the Energy  
Produced Serves AZ, CO, NE, NV, NM, UT, WY AZ, CA, NV

Table 2: Number of people per state as of 2016

State Number of People (as of 2016 US Census)

Arizona (AZ) 6.93 million

California (CA) 39.25 million

Colorado (CO) 5.54 million

Nebraska (NE) 1.91 million

Nevada (NV) 2.94 million

New Mexico (NM) 2.08 million

Utah (UT) 3.05 million

Wyoming (WY) 0.59 million

Content Area Connection: 
Mathematics
During science class, find opportunities 
to strengthen students’ mathematical 
practices. For example, frame questions 
that support students’ abilities 
to analyze and explain the relationships 
between the two tables in their Science 
Logbooks (Lesson 23 Activity Guide C).
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Students should analyze the data by comparing the information in Tables 1 and 2. They should notice 
that the Glen Canyon and Hoover Dams do not produce enough energy to serve the total population 
of the states listed in Table 2.

 ►Why build a dam if it does not provide enough energy for everyone in an area?

 ▪ What we read about the Hoover Dam said that it was built to help prevent flooding and 
save farmland. 

 ▪ It still produces some electricity, even if it’s not enough for everyone. 

Land  8 minutes 

Ask students to think again about the Phenomenon Question Why do people build dams on the 
Colorado River? Students should return to the possible reasons for building dams in their Science 
Logbooks (Lesson 23 Activity Guide A) and mark any changes in their thinking with a new color.  
Ask students to share the reasons they selected and explain their evidence and reasoning. 

Sample student responses: 

 ▪ I didn’t think people built dams to prevent flooding. We saw in the stream table that dams can 
cause floods. But the article said the Hoover Dam also stopped floods. 

 ▪ I still think people fish in the lakes. The text says Lake Mead is a recreation area. 

 ▪ Now I know people can build dams to get electricity. 

Return the discussion to the Glen Canyon and Hoover Dams and the difference between the number 
of people provided energy by the dams and the population of states that receive energy from them.

 ►How do you think the rest of the people in these states get energy?

 ▪ Maybe they use wind power or solar power. I have seen big windmills and solar panels before. 

 ▪ They must get their energy from a different power plant. 

Confirm that the people in these states must get energy from more than one source. Tell students that 
in the next lesson they will explore different energy resources. 

Teacher Note
Because not all the reasons  
found in their Science Logbooks 
(Lesson 23 Activity Guide A) are 
necessarily correct or incorrect, listen 
for students to justify their thinking with 
evidence.

Spotlight on Knowledge 
and Skills
Help students reflect on how people’s 
needs, wants, and technology 
demands have changed over time. For 
example, many people’s expectation 
of entertainment, food preparation, 
and heating have changed within the 
past century. Present-day technologies 
to support these wants and needs 
require electricity, but those needs were 
supported without electricity in the past.


