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Lessons 21–22
Lake Formation after 
the Addition of Dams

Prepare
In Lesson 11, students traced the flow of the Colorado River. In this set of lessons, students further 
explore the Colorado River system using maps and a model as they begin investigating the Concept 4  
Focus Question: How do humans interact with Earth’s features and processes? In Lesson 21, students 
model the Colorado River using stream tables. In Lesson 22, students use their models to investigate 
how dams can cause changes in the surrounding environment. Students then use evidence from their 
investigation to support an explanation for how dams can (1) cause a river to swell and form a lake and 
(2) cause a different part of the river to dry up.

Student Learning

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

Concept 4: Human  
Interactions with Earth
Focus Question

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

Phenomenon Question

How do dams affect the environment?



Earth Features ▸ Lessons 21–22 PhD SCIENCE® TEKS EDITION

© Great Minds PBC156

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

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

Texas Essential Knowledge and Skills Addressed
5.2C Collect and record information using detailed observations and accurate measuring. 

(Addressed) 

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) 

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.
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Materials

Lesson 21 Lesson 22

Student Science Logbook (Lesson 21 Activity Guides A and B) ●

Model the Colorado River (1 per group): 1 stream table from Lesson 8, 1 9-ounce clear plastic cup, 1 bucket (or other 
plastic container) from Lesson 9, water, extra sand and soil (optional)

●

Science Logbook (Lesson 22 Activity Guides A, B, and C) ●

Effects of a Dam on a River Investigation (1 per group): 1 stream table from Lesson 8, 1 9-ounce clear plastic cup,  
1 plastic dam with small hole, half of a brick or roll of modeling clay, 1 bucket (or other plastic container) from 
Lesson 9, water

●

Teacher Theodore Roosevelt Dam Photograph (Lesson 21 Resource A) ●

Pre-1903 Colorado River System Map (Lesson 21 Resource B) ● ●

Model the Colorado River Setup Instructions (Lesson 21 Resource C) ●

Effects of a Dam on a River Investigation: 2 thin, flexible plastic cutting boards (15″ × 11″ or larger); scissors; 
single-hole punch

●

Dam Gates Photograph (Lesson 22 Resource B) ●

Present-Day Colorado River System Map (Lesson 22 Resource C) ●

Driving question board ●

Preparation Cue beaver dam video: http://phdsci.link/1002. ●

Prepare plastic dams for dam investigation (see Lesson 22 Resource A). ●
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Lesson 21
Objective: Create a model of the Colorado River.

Launch  10 minutes 

Begin the lesson by connecting what students know about water flow into buildings to the flow 
of water in streams and rivers. 

 ►How does water enter a building like a school or a house?

 ▪ I think it comes in through pipes. 

 ▪ It comes in through a faucet like on a sink or a shower. 

 ►What changes or controls the amount of water that comes into a building?

 ▪ I can turn a faucet on or off to control if water comes in and how fast it comes in. 

 ▪ I’ve seen my parents turn off valves in our basement. I think the valves control how much 
water comes in. 

 ► If the flow of water in pipes can be changed or controlled by humans, what might change the 
water flow of an outside water source, such as a river or a stream?

 ▪ When there is a lot of rain, water flows more, and when it is dry, there is less water. 

 ▪ I’ve seen trees that have fallen in a creek and slowed down the water. 

Agenda
Launch (10 minutes)

Learn (30 minutes)

 ▪ Explore Colorado River System 
Map (12 minutes)

 ▪ Model the Colorado River 
(18 minutes)

Land (5 minutes)

Teacher Note
If there is a sink or drinking fountain 
in or near the classroom, consider 
having students gather around the sink 
or fountain and asking them how the 
water gets there.
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Show students the video of the beaver dam (http://phdsci.link/1002). Tell students the structure in the 
video was built by beavers.

 ►How do you think the flow of water changed when beavers built the structure in this river?

 ▪ The structure probably holds some of the water back. 

 ▪ There is still water coming through, but it is less than there would be if the structure 
wasn’t there. 

Display the image of the Theodore Roosevelt Dam on the Salt River in Arizona (Lesson 21 Resource A), 
which is part of the Colorado River system. Ask students to Think–Pair–Share about what they notice 
about the photograph.

 ►What do you notice about the photograph?

 ▪ There is a wall across a river. 

 ▪ The water looks like it isn’t moving. 

 ▪ The wall looks human-made. 

 ▪ The wall looks really tall. 

Then have students Think–Pair–Share about what  
they wonder about the photograph.

 ►What do you wonder about the photograph?

 ▪ Why would people block the river? 

 ▪ Can the water keep moving? 

 ▪ How did people build the wall across the water? 

 ▪ What happens to the fish? 
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After students share their initial thoughts, reveal (or confirm) that the image shows a dam. Explain that 
a dam is a barrier built across a river. Tell students that while debris or ice can naturally block a river 
or stream, most dams are built by beavers or humans.

English Language Development
Understanding the word dam  is required to participate fully in the activity. Introduce this term 
explicitly. Consider acting out the action of blocking water or creating a dam. Additionally, students 
may benefit from examining other images of dams, including both human-made dams and natural 
dams built by beavers (2E).

 ►How do you think the human-made dam in the picture is similar to the beaver dam you saw 
in the video? 

 ▪ I think they both go across water. 

 ▪ It is hard to tell from the picture, but maybe the human-made dam changes the flow of water 
like the beaver dam does. 

 ▪ The human-made dam and the beaver dam probably both hold water back. 

Draw attention to student responses that relate to how the flow of water may change or be held back 
by a dam. If students do not respond with answers about water flow, consider the following prompt:

 ►How might a dam affect the flow of water in a river?

 ▪ A dam might change how fast the water flows. 

 ▪ I don’t think water would be able to flow through a dam. 

Tell students they are going to be investigating the Phenomenon Question How do dams affect the 
environment? in the next few lessons.

Extension
Students could research beaver dams 
and further compare them to human-
made dams in terms of their purpose  
and their effect on the environment.
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Learn  30 minutes 

Explore Colorado River System Map  12 minutes 

Tell students their first task in exploring the phenomenon question is to consider 
a historical map of the Colorado River system. Display the pre-1903 Colorado 
River system map (Mueller and Marsh 2002, 9) (Lesson 21 Resource B) while 
students follow along in their Science Logbooks (Lesson 21 Activity 
Guide A). 

Allow students to examine the map, trace the Colorado River, and discuss 
their observations with a partner. As partners are discussing, move around 
the room to clarify any confusion about which parts of the map represent 
the river. If students have questions about other rivers they see on the map, 
explain that these rivers are part of the Colorado River system because they 
send water into the Colorado River.

Next, instruct students to draw a dam on the Colorado River just south of the Arizona border and  
north of the junction between the Colorado River and the Little Colorado River. If needed, model this 
action for students using the displayed map.

Then ask students to Jot–Pair–Share to make a prediction about how adding a dam would change the 
river system.  Students should record their prediction in their Science Logbooks (Lesson 21 Activity 
Guide A). As students share, summarize their predictions on a class predictions chart.

Differentiation
Students may need support focusing 
on the Colorado River rather than other 
details of the map. Students can slowly 
trace the river with a finger on the map 
and describe what they notice about 
each place their finger touches (2E).

English Language Development
The chart in this lesson uses the term 
impact . Sharing the Spanish cognate for 
impact  (impacto ) may be useful. English 
learners may also benefit from additional 
scaffolding in the form of sentence 
frames. Consider using sentence frames 
such as the ones below to scaffold this 
conversation.
 ▪ The impact of a dam on a river is _____.
 ▪ Dams can cause an impact on the 

environment by _____.
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Sample class predictions chart: 

Impact of Dams
Phenomenon Question: How do dams affect the environment?

Predictions
 ▪ Building a dam would cause a lake to form. 
 ▪ Building a dam would cause water to build up. 
 ▪ A dam would prevent fish from swimming up and down the river. 

Model the Colorado River  18 minutes 

Divide students into small groups and ask them to brainstorm ideas to test their predictions. Consider 
using the following prompt if students find it difficult to generate testable ideas.

 ►How can we investigate the effects of a dam on the environment if we cannot leave the 
classroom?

 ▪ We can look at maps of other river systems where dams have been built. 

 ▪ We can model a river in our stream table and put a dam on it. 

 ▪ I think we should pour water over land without a dam first. Then we could add a dam, pour 
more water, and compare. 

Guide students to agree to use the stream tables they built in Lesson 8. Bring out the stream tables 
and explain that students will first need to model a river before they can investigate how building 
a dam affects water flow. Use students’ ideas to guide and refine the setup of the investigation.

 ►How can we use our stream tables to model a river? What materials can we use?

 ▪ We need to make a river with soil around it. 

 ▪ I think we should pour water to create a river. 
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Setup instructions for the stream tables are provided in Lesson 21 Resource C. Have students work 
in their groups to participate in the setup of the stream table landscapes. Once the stream tables are 
ready, review the following safety procedures before allowing groups to start investigating.

Safety Note
This investigation poses a potential hazard. Explain that spilled water or debris could cause falls, and 
review with students that spills must always be cleaned up immediately. To minimize the risk, review 
this safety measure and look for evidence that students are following it (5.1A).

Students should follow the directions for modeling the Colorado River in their Science Logbooks 
(Lesson 21 Activity Guide B). As students work, circulate to support teamwork and encourage students 
to record detailed observations.

Sample observations: 

Observations

Notes
 ▪ Water flowed from higher  

elevation to lower elevation. 
 ▪ Some sediment moved with 

the river. 

Drawing

Sediment
Water flowing

Once students are done with their investigation, instruct them to carefully clean up their work areas. 
Students should place their stream tables where they will not be disturbed until the next class. Monitor 
clean up, then ensure all students wash their hands with soap and water.
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Land  5 minutes 

Ask students to share what they notice about their model rivers.

 ►What do you notice about your stream table river that is different from the Colorado River  
system on the map?

 ▪ Our river does not flow into smaller streams or rivers like in the Colorado River system. 

 ▪ The Colorado River looks really long on the map. We couldn’t make ours that long. 

After students share ideas, allow them time to revise the predictions in their Science Logbooks 
(Lesson 21 Activity Guide A). Lead a discussion about any revisions students make to their predictions. 
Update the class predictions chart with any new student ideas.

Tell students that in the next lesson they will model how a dam affects a river to further investigate  
the Phenomenon Question How do dams affect the environment?


