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1 ✓ ✓ ✓ ✓ ✓ ✓ ✓

2 ✓ ✓ ✓ ✓ ✓ ✓ ✓

3 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

4 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

5 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

6 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Traditional 

Assessment ✓
Alternative 

Assessment ✓ ✓

C O M M O N  C O R E  S T A N D A R D S

Note: For your reference, the list of California Common Core State Standards abbreviations is on the following page.

5.3.b.—Changing States: Water, Natural Systems, and Human Communities
This unit provides students with the opportunity to explore two primary ways water moves through the 
water cycle—evaporation and condensation—and how this movement of water is connected to humans 
and human communities. Through demonstrations, experiments, readings, and discussions, students 
construct a scientifically accurate understanding of the water cycle. Students use their experiences with 
the water cycle to build a real-world understanding that natural systems proceed through cycles that 
humans depend upon, benefit from, and can alter. 

Science Standard
 5.3.b.

5
California Education and the Environment Initiative

Teacher’s Edition

Changing States: Water, 
Natural Systems, and 

Human Communities

California Education and the Environment Initiative
Increasing Environmental Literacy for K–12 Students…  
Because the Future is in Their Hands

TEACH COMMON CORE STANDARDS 
WITH THE EEI CURRICULUM
Created with your needs in mind, this document shows the correlation between the EEI Curriculum and the California Common Core State Standards.  
By teaching the EEI unit lessons in your classroom, you will be simultaneously addressing the Common Core standards depicted in this guide.
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Using the EEI-Common Core Correlation Matrix

The matrix on the front page identifies a number of Common Core standards that are supported by this EEI unit. However, the 
check marks in the matrix do not necessarily signify that the Common Core standards checked will be taught to mastery by using 
this EEI unit alone. Teachers are encouraged to select which Common Core standards they wish to emphasize, rather than teaching 
to every indicated standard. By spending more time on selected standards, students will move toward greater Common Core 
proficiency in comprehension, critical thinking and making reasoned arguments from evidence. Teaching this EEI unit will provide 
opportunities for teachers to implement the shift in instructional practice necessary for full Common Core implementation.

California Common Core State Standards Abbreviations

■  ■ CCCSS: California Common Core State Standards

■  ■ L: Language Standards

■  ■ RF: Reading Foundational Skills Standards

■  ■ RI: Reading Standards for Informational Text

■  ■ SL: Speaking and Listening Standards

■  ■ W: Writing Standards

Note: Since each Common Core standard includes a breadth of skills, in this correlation, the portion of the standard description that 
is featured in the Common Core Standards and Applications is cited, using “…” to indicate omitted phrases. For a list of the complete 
standard descriptions, please see the Common Core Reference Pages located on pages 25–26 of this document.

A Note about Common Core Speaking and Listening Standards

Many of the EEI units provide various learning structures, materials, and groupings that lead toward working in pairs or small 
groups to discuss concepts and ideas. This supports the skill in Speaking and Listening Standard 1 “Participate effectively in a 
range of collaborative discussions (one-on-one, groups…) with diverse partners.” With prior instruction in collaborative discussion 
techniques, students can be placed in pairs or small groups to discuss the lesson topics. To aid in teacher planning, the lessons are 
listed below along with their learning structures for whole class, pairs/partners, and/or small groups:

■  ■ Lesson 1: Whole class

■  ■ Lesson 2: Whole class, (optional) partners

■  ■ Lesson 3: Whole class, (optional) partners

■  ■ Lesson 4: Whole class, groups of three, (optional) partners

■  ■ Lesson 5: Whole class, (optional) partners

■  ■ Lesson 6: Whole class, groups of 4

National Geographic Resources

■  ■ Natural Regions wall map (Lesson 6)
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Unit Assessment Options

Assessments Common Core Standards and Applications

Traditional Assessment

The traditional assessment is comprised of a diagram, and 
multiple choice, short answer, fill-in-the-blank, and essay 
questions that assess students’ achievements of the unit’s 
learning objectives.

W.5.2b: Develop the topic with facts, definitions, concrete 
details…or other information and examples…

Alternative Assessment

Students answer short-answer questions to recall important 
concepts from the lessons, and they create study cards they 
can use to prepare for the traditional assessment task. 

RI.5.7: Draw on information from multiple print…sources, 
demonstrating the ability to locate an answer to a question 
quickly or to solve a problem efficiently.

W.5.8: Recall relevant information…or gather information from 
print…sources; summarize or paraphrase information in notes 
and finished work…
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Lesson 1: Evaporation, the Water Cycle, and Human Communities

Students read California Connections: Salt Farming on San Francisco Bay, 
reflect and build on prior knowledge as they label and describe the water cycle, 
and observe a classroom demonstration of evaporation to strengthen their 
understanding of the process.

Changing States: Water, Natural Systems, and Human Communities

30 CALIFORNIA EduCATION ANd ThE ENvIRONmENT INITIATIvE I Unit 5.3.b. I Changing States: Water, Natural Systems, and Human Communities CALIFORNIA EduCATION ANd ThE ENvIRONmENT INITIATIvE I Unit 5.3.b. I Changing States: Water, Natural Systems, and Human Communities 31 

Lesson 1 

Lesson 1

Evaporation, the Water Cycle, 
and Human Communities
A story about salt farming on San Francisco Bay introduces the unit by describing the 

historic production of salt using evaporation. Further, the story shows students how the 
science content of the unit is relevant to their lives. 

Evaporation is one of the main  
processes within the water cycle. 
Students may have some general 
knowledge about this cycle prior to 
discussions about evaporation. Using 
the unit vocabulary, students label 
the water cycle, and write a brief 
description of how the water cycle is 

important to people and other living 
things on Earth. This exercise will help 
identify any misconceptions students 
have about the water cycle.

A classroom demonstration shows 
students how the evaporation of 
water leaves behind salt that was 
in the water. As students observe 

and discuss the demonstration, they 
build a more accurate understanding 
of the water cycle, and the role of 
evaporation in the water cycle. By 
reading California Connections:  
Salt Farming on San Francisco 
Bay they begin to examine ways 
evaporation is important to humans.

Background
The water cycle describes the  

movement of water on, above, and 
below Earth’s surface. The Sun’s energy 
drives the water cycle by heating water 
on Earth. As water molecules gain 
heat energy, they undergo evaporation, 
changing from water to an invisible 
gas called water vapor. Water vapor 
also enters the air from plants through 
transpiration. Water vapor rises into 
the air, where cooler temperatures 
cause it to lose heat and go through 
condensation, changing from a gas to 
a liquid. The condensed water forms 
clouds, collections of water droplets so 
small they float in the air. When these 
water droplets become too heavy, they 
fall to Earth as precipitation—rain, 
snow, sleet, or hail.

If air temperature in a cloud is 
below freezing, water vapor changes 
directly to solid snow crystals. Fallen 
snow can accumulate in ice caps 
and glaciers, which can store frozen 
water for thousands of years. Snow 
in warmer climates melts in spring, 
becoming snowmelt.

Some precipitation that strikes the 
ground flows over it as surface runoff. 
Runoff eventually reaches streams, 
rivers, and coastlines. Ultimately, 
it flows into the ocean. Some 
precipitation seeps into the ground 

and becomes groundwater, filling 
the spaces between rocks and soil 
particles. Some groundwater remains 
stored deep in the ground for a long 
time. Groundwater that stays closer 
to the land surface can seep back into 
lakes, streams, and oceans.

As water flows in rivers and 
through the ground, it picks up small 
amounts of mineral salts from rocks 
and soil. This slightly salty water 
eventually flows into the oceans. 

The water in 
the oceans 
evaporates, but 
the salt does not. 
Thus, ocean water gets saltier as  
time passes.

Most salt deposits are formed from 
the evaporation of water from oceans 
and seas. Evaporating water from 
ancient seas left behind beds of salt, 
many buried under other sediment. 
Miners can take these ancient salt 
deposits from the ground. One 
method used to produce salt today is 
solar evaporation. Sea water is held 
in ponds, where salt is concentrated 
by evaporation and eventually 
crystallizes. Early Californians used 
salt formed in shallow evaporation 
ponds to preserve foods and animal 
hides, and to process silver. Present 
day Californians use salt in food 
preparation and preservation, and 
various industrial processes.

| Learning Objectives

Describe the roles of evaporation, 
liquefaction, and freezing in the 
water cycle. 

Provide examples of the roles 
these cycles and processes 
play in human life and human 
communities. 

Salt ponds by San Francisco Bay

Melting snow in stream

| Key vocabulary

Condensation: The process by 
which a gas changes to a liquid.

Evaporation: The process by 
which a liquid changes to a gas.

Groundwater: Water in under-
ground streams and aquifers 
(layers of rock and soil) beneath 
Earth’s surface.

Precipitation: Water that falls 
from clouds to Earth as rain, 
mist, hail, sleet, ice, or snow.

Runoff: Water that flows over  
the ground and into streams  
and rivers.

Water cycle: The continuous 
movement of water between the 
atmosphere and Earth.

Water vapor: Water in the form of 
a gas.

Use this correlation in place of the Procedures on pages 34–37 of the Teacher’s Edition.

Procedures Common Core Standards and Applications

Vocabulary Development 

Use the Dictionary and the vocabulary Word Wall Cards 
to introduce new words to students as appropriate. These 
documents are provided separately.

Tip: Word Wall Cards may be used at the beginning, as the 
words come up in the lesson, or as a review at the end. 

Tip: If Dictionary Workbooks need to be reused from year to 
year, students should not write in them.

L.5.4c: Consult reference materials…to…determine or clarify 
the precise meaning of key words and phrases…

RI.5.4: Determine the meaning of general academic and 
domain-specific words and phrases in a text…

Step 1

Explain to students that they will be discussing the water cycle. 
Distribute a Student Workbook to each student. Tell students to 
turn to The Water Cycle (Student Workbook, page 2). Tape the 
following Word Wall Cards to a central location on the board 
or wall that is accessible to all. Review the following words with 
students: Sun, clouds, evaporation, condensation, precipitation, 
runoff, snowpack, and groundwater. Instruct students to use 
these words to fill in the boxes on The Water Cycle. 

When students have completed the labeling, ask, “Is there any 
starting point or end point in the water cycle?” (No; just as there 
is no starting or end point on a circle, there is no starting or end 
point in a cycle.) Ask students to read the question and write 
their one-paragraph response using the space provided on 
The Water Cycle.

Tip: If Student Workbooks need to be reused from year to year, 
students should not write in them. Some strategies teachers use to 
preserve the workbooks are:

■  ■ Have students use binder paper or other lined or  
unlined paper

■  ■ Have students use a sheet protector over the page and 
write with a whiteboard marker

■  ■ Do together as a class on a projector or chart paper

■  ■ Project the digital fill-in version and do together as a class

■  ■ Students use digital devices to fill in the digital version 
found on the website.

■  ■ Make student copies when necessary

W.5.8: Recall relevant information from experiences…
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Procedures Common Core Standards and Applications

Step 2

Project Water Cycle (Visual Aid #1). Have students check 
their own answers and make corrections to their diagrams, 
if necessary. Point out to students that two of the labels on 
the diagrams in their Student Workbooks should be blank 
and will be filled in with what they learn in Lesson 3. (Note: An 
Answer Key and Samples Answers for Water Cycle are provided 
on page 37.)

n/a

Step 3

Show students the two clear plastic cups of water. Explain that 
one cup contains salt water and the other contains fresh water. 
Ask students:

■  ■ How can we find out which cup contains the salt water 
and which contains the fresh water? (Students may suggest 
tasting the water.) 

■  ■ How can we find out without tasting the water? (Letting 
the cups of water sit on the counter for a few days and seeing 
which one leaves salt behind, or putting a plant or flower in 
each cup for a few days and seeing how the water in each 
affects the plants.)

Tell students that you are going to use one of the processes 
in the water cycle to help find out which cup has the salt 
water in it. Turn on the overhead projector and place a blank 
transparency on it. Write “A” at the top and “B” at the bottom. 
Dip a paper towel in the salt water in cup “A” and swipe it 
across the top of the transparency. Dip a second paper towel 
into the plain water in cup “B” and swipe it on the bottom of 
the transparency. The water will evaporate in a few seconds.

After the water evaporates, ask students:

■  ■ What did you observe? (Something is left where the water 
from cup “A” was swiped.) 

■  ■ What do you think it is? (Salt) 

■  ■ What happened to the water? (It evaporated, or changed 
to water vapor [gas]).

If students do not use the word “evaporation,” tell them that 
the water evaporated and write it on the board. Ask students, 
“Why was the salt left behind?” (It cannot evaporate.) 

RI.5.3: Explain the relationships or interactions between…
concepts in a…scientific…text…

SL.5.1: Engage effectively in a range of collaborative 
discussions (…teacher-led)…building on others’ ideas and 
expressing their own clearly.
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Procedures Common Core Standards and Applications

Step 4

Again, project the Water Cycle. Discuss with students that 
evaporation is one change of state that occurs as water travels 
through the water cycle. Ask students, “How else does water 
change states as it moves through the water cycle?” (It changes 
from a liquid or a gas to a solid when it freezes [ice]; it changes 
from a gas to a liquid when it condenses; it changes from a solid 
to a liquid when it melts.) Tell students that the water cycle 
processes are important to all living things on Earth and that 
they have been used by humans throughout history to do very 
specific things.

n/a

Step 5

Distribute a Student Edition to each student. Tell them 
to turn to California Connections: Salt Farming on San 
Francisco Bay (Student Edition, pages 2–5). Read about the 
salt production industry in California as a class. When you 
arrive at the section titled “Salt Production,” project Getting 
Salt From the Water (Visual Aid #2), and read aloud the 
Getting Salt From the Water script on page 36.

Finish reading California Connections: Salt Farming on  
San Francisco Bay. Conduct a discussion using the following 
questions:

■  ■ Where did the early Ohlone people live? (In the San 
Francisco Bay area)

■  ■ Where did they obtain salt? (Along the edge of the bay)

■  ■ Why is salt found along the edge of San Francisco Bay? 
(The Sun shines on the salt ponds and heats the seawater. 
This heat turns the water into vapor, or steam. Water 
becomes vapor through the process called evaporation and 
leaves salt behind.)

■  ■ How did the Ohlone people collect salt? (They scraped the 
salt out of natural hollows called salt flats.)

■  ■ How did the Ohlone people use salt? (They used it to 
preserve meat, prevent hides from rotting, and pack fish.)

■  ■ How did early California settlers during the Gold Rush 
use salt? (Gold miners used salt for making cheese, and like 
the Ohlone, to keep food from spoiling, prevent hides from 
rotting, and pack fish.)

■  ■ How do winter travelers today use salt? (They spread salt 
on mountain highways to keep them free from dangerous 
ice and snow.)

RI.5.10: …read and comprehend informational texts, 
including…science…

SL.5.1: Engage effectively in…discussions…with diverse 
partners…, building on others’ ideas and expressing their own 
clearly.

a)	 Come to discussions prepared, having read or studied 
required material; explicitly draw on that preparation and 
other information known about the topic to explore ideas 
under discussion.

b)	Follow agreed-upon rules for discussions and carry out 
assigned roles.

c)	 Pose and respond to specific questions by making 
comments that contribute to the discussion and elaborate 
on the remarks of others.

d)	Review the key ideas expressed and draw conclusions 
in light of information and knowledge gained from the 
discussions.

Step 6

Have students complete page 2 of The Water Cycle in class, or 
as homework if necessary.

Gather Student Editions.

Collect Student Workbooks and use The Water Cycle  
for assessment.

W.5.2: Write informative/explanatory texts to examine a topic 
and convey ideas and information clearly.

b)	Develop the topic with facts, definitions, concrete details, 
quotations, or other information and examples related to 
the topic.



  COMMON CORE CORRELATION GUIDE FOR UNIT 5.3.b.  7

Lesson 2: Factors Affecting the Evaporation Rate

Three demonstrations illustrate how surface area, water temperature, and wind each 
affect evaporation rate. Students respond orally to questions regarding how each 
factor affects evaporation rates; they also respond in writing to questions related to 
the influence of evaporation on natural systems and human communities.

Changing States: Water, Natural Systems, and Human Communities
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Lesson 2 

| Learning Objectives

Describe the roles of evaporation, 
liquefaction, and freezing in the 
water cycle.

Provide examples of the roles 
these cycles and processes 
play in human life and human 
communities. 

Lesson 2

Factors Affecting the 
Evaporation Rate
This lesson focuses on the factors that affect the rate at which water evaporates. In two 

teacher-led demonstrations and one student-led demonstration, students learn how three 
variables—temperature, surface area, and wind— affect the evaporation rate.

Students construct a deeper 
understanding of evaporation and 
learn why evaporation rates vary 
as they observe and help carry out 
three demonstrations, interpret their 
observations, and draw conclusions. 

To conclude the lesson, students 
consider how some people use 
evaporation data in their daily lives; 
and they examine how evaporation 
influences natural systems and human 
communities. They then discuss why 

evaporation rates are important to 
farmers and to the people and agencies 
that are responsible for ensuring 
adequate supplies of drinking water  
for the general public.

Background
Surface area, water temperature, 

and wind affect the evaporation 
rate—the length of time required for 
water to escape into the air as water 
vapor. Evaporation occurs more 
quickly if the surface area of a body 
of water is large because more water 
molecules are exposed to the air than 
in a small body of water. Similarly, 
if one body of water is warmer than 
another, the warmer molecules move 
faster and thus are more likely to 
escape into the air than if the body of 
water is cold. 

Wind, or other air movement like 
a fan, moves water vapor from the 
air above a body of water, reducing 
the local humidity, or the amount of 
water vapor in the air immediately 
above the water surface. Lower 
humidity close to the water surface 

allows more water molecules to escape 
into the air through evaporation.

One way that scientists measure 
evaporation rates is by calculating 
the change in water depth in a large 
open container, over a given time 
period. People around the world 
have calculated evaporation rates for 
hundreds of years.

Many U.S. weather stations 
determine evaporation rates using a 
large evaporation pan. Observers fill 
the pan with water and leave it open 
on a wooden platform in a grassy 
open area. They determine the daily 
evaporation rate by measuring the 

amount of water 
that evaporates 
from the pan 
each day.

Knowing the evaporation rate 
helps scientists and water managers 
determine the amount of water loss 
from drinking water supplies, such 
as lakes and reservoirs. Measuring 
evaporation from crops helps farmers 
calculate the amount of water needed 
for irrigation.

Evaporation rates affect natural 
ecosystems and human communities 
in important ways. Low soil moisture 
caused by evaporation in natural 
systems affects the growth and 
function of plants. The evaporation 
rate, whether in a desert or a 
rainforest, directly influences the 
species and numbers of plants that 
live in an area. 

In human communities and 
agricultural systems, high evapo-
ration rates decrease soil moisture, 
thus increasing the amount of water 
needed for irrigating farms, lawns, 
and gardens. During hot weather, 
some people use evaporation to cool 
their homes with evaporative coolers.

San Luis Reservoir

| Key vocabulary

Rate: The amount of something 
measured per unit of time, such 
as miles per hour.

Reservoir: A lake or other storage 
area where water is collected and 
kept for future use.

Surface area: The size of the area 
that something covers.

Evaporation pan

Use this correlation in place of the Procedures on pages 48–50 of the Teacher’s Edition.

Procedures Common Core Standards and Applications

Vocabulary Development 

Use the Dictionary and the vocabulary Word Wall Cards to 
introduce new words to students as appropriate.

L.5.4c: Consult reference materials…to…determine or clarify 
the precise meaning of key words and phrases…

RI.5.4: Determine the meaning of general academic and 
domain-specific words and phrases in a text…

Step 1

Project the Water Cycle (Visual Aid #1) and ask students:

■  ■ What part of the water cycle did we study in the last 
lesson? (Evaporation) 

■  ■ What has to happen for evaporation to occur? (Energy or 
heat has to warm liquid water so it turns into water vapor.)

■  ■ Where does this energy or heat come from naturally? (The 
Sun, or from inside Earth) 

■  ■ What might affect the rate of evaporation? (The amount of 
sunlight there is, or how much heat there is)

Explain to the class that today they will explore how three 
different factors—temperature, surface area, and wind affect 
the rate of evaporation. They will also consider how changes 
in evaporation rates can affect people. Explain that they will 
observe two demonstrations and work in small groups to carry 
out an experiment. 

SL.5.2: Summarize…information presented …visually…

Suggestion: Have students discuss what they have learned  
using Water Cycle in partners before addressing the whole  
class with the questions. 

Step 2

Have students carefully gather in the area of  
Demonstration 1: Temperature. Point out the thermometers 
near both cups and choose a student to read the temperature 
of the air around the cups. Explain that since one cup is in an 
area that is warmer than the other, and since they know that 
water evaporates when there is sunlight or heat, ask students, 
“In which cup do you think evaporation is taking place faster?” 
(Accept any answer.) After students have presented their 
hypotheses, place a clear plastic lid over the top of each cup. 
Tell students that they will return to this demonstration area 
later to check their hypotheses.

RI.5.6: Analyze multiple accounts of the same event or topic, 
noting important similarities and differences…

Suggestion: Have students take notes and record their 
hypotheses for each demonstration. This will give students 
something to refer to when analyzing the different accounts of 
evaporation.
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Procedures Common Core Standards and Applications

Step 3

Have students move to Demonstration 2: Surface Area. 
Remind students that when they were learning how salt was 
produced from saltwater, they saw that the saltwater was 
moved from large, deep ponds to small, shallow ponds along 
the way. Ask students, “How do you think surface area affects 
how fast evaporation happens?” (Answers may include the idea 
that the larger the surface, the more evaporation happens.)

Explain to students that in this demonstration they will be 
looking at evaporation from two “ponds” with different 
surface areas. Point out the shape of the Petri dish and the 
shape of the graduated cylinder in the pie pan. Tell students 
that the lamp will simulate the Sun’s energy and help 
evaporate the water from these two “ponds,” but it will be 
up to them to see if there is a difference in how much or how 
quick the water in each “pond” evaporates.

Using the eyedropper, place 5 drops of water from the bottle 
in each “pond.” Make sure that the lamp is still shining directly 
onto both “ponds” in the pie pan. Ask students to hypothesize 
about which pond’s water will evaporate quicker, the Petri dish 
“pond” with the large surface area or the cylinder “pond.” Tell 
students that they will return to Demonstration 2 in a few 
minutes to observe what has happened. 

RI.5.6: Analyze multiple accounts of the same event or topic, 
noting important similarities and differences…

Suggestion: Have students take notes and record their 
hypotheses for each demonstration. This will give students 
something to refer to when analyzing the different accounts of 
evaporation.

Step 4

Have students return to their seats and explain that they will 
now observe Demonstration 3: Wind to learn how wind 
affects evaporation rates. Point to the chart papers on the 
opposite sides of the room.

Choose one student to be an observer at each evaporation 
area (at each chart paper) and have them stand next to each. 
Then choose a student to provide the “wind” at one of the 
evaporation areas. Give that student the piece of cardboard 
and tell then to start fanning the evaporation area when you 
say so, using the cardboard. Explain to the rest of the class that 
when you say “Go” to the student doing the fanning, the rest 
of the class should watch the clock to see whether or not the 
fanning affects the evaporation that is happening.

Wet the sponge with water from the bottle and quickly wet a 
six-square inch area on each chart paper. When done, say “Go” 
so that the “wind” student begins fanning the wet area on one 
of the chart papers with a piece of cardboard. Others in class 
should start timing the evaporation rates, using the clock. 
The observers at each chart paper should watch the wet areas 
carefully, and inform the class when all the water on their chart 
paper has evaporated.

The water on the chart paper being fanned will evaporate first. 
When the observer there says that it has, note on the board 
the time it took for the water to evaporate. Have the student 
volunteers return to their seats.

RI.5.6: Analyze multiple accounts of the same event or topic, 
noting important similarities and differences…

Suggestion: Have students take notes and record their 
hypotheses for each demonstration. This will give students 
something to refer to when analyzing the different accounts of 
evaporation.
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Procedures Common Core Standards and Applications

Step 5

Redistribute students’ individual Student Workbooks. Tell 
them to turn to Evaporation Rates (Student Workbook, 
page 4). Explain that, after short class discussions, they will 
record information and answer questions about what they 
have observed about evaporation rates.

Return students’ attention to Demonstration 1: Temperature. 
Ask a few students to come up and take a close look at the sides 
and tops of the cups and report what they observe to the rest of 
the class.

Use the questions below to focus student discussion on how 
temperature affects the rate of evaporation:

■  ■ Is there a difference in what is happening in the cups in 
the different temperatures? (Yes)

■  ■ What is the difference? (The cup in the warmer temperature 
has water drops on the lid and on the sides inside the cup. 
The cup in the cooler temperature does not look like it has 
changed at all.)

■  ■ Why do you think there is a difference? (More evaporation is 
occurring in the cup with the warmer surrounding temperature.)

Tell students to read and write answers to the questions in 
the “Temperature” section of Evaporation Rates. Give them 
five minutes to do so. If time permits, have them share their 
answers with the class.

SL.5.1: Engage effectively in a range of collaborative 
discussions (…teacher-led)…on grade 5 topics and texts, 
building on others’ ideas and expressing their own clearly.

SL.5.4: Report on a topic …using appropriate facts and 
relevant, descriptive details to support main ideas…

Suggestion: Select one student from each group to observe the 
results of Demonstration 1 and have them report to their group 
prior to the whole class discussion.

W.5.2: Write informative/explanatory texts to examine a topic 
and convey ideas and information clearly.

b)	Develop the topic with facts, definitions, concrete details, 
quotations, or other information and examples related to 
the topic.

d)	Use precise language and domain-specific vocabulary to 
inform about or explain the topic.

Step 6

Now turn the class’ attention to Demonstration 2: Surface Area. 
Ask two students to take a close look at the two “ponds” in the pie 
pan and report what they observe to the rest of the class.

Use the questions below to focus student discussion on how 
surface area affects the rate of evaporation: 

■  ■ Is there a difference in how the water evaporated from 
the “ponds”? (Yes)

■  ■ What is the difference? (The water in the Petri dish 
evaporated, but there is still water in the graduated cylinder.) 

Carefully pour the remaining water from the two containers 
onto separate paper towels. Ask students, “Which water spot 
is larger and, therefore, which container had more water 
remaining?” (There should be more water left in the cylinder.)

Use the questions below to continue the discussion of: how 
surface area affects the rate of evaporation; how surface area 
and evaporation could affect large fields or crops; and, how 
surface area and evaporation can affect the availability of 
water in lakes and reservoirs. Ask students:

■  ■ Why did more water evaporate from one container than the 
other? (When the surface area is larger, more water molecules 
are exposed to the air. More water molecules can escape from 
the surface of the water in the form of water vapor.)

SL.5.1: Engage effectively in a range of collaborative 
discussions (…teacher-led)…on grade 5 topics and texts, 
building on others’ ideas and expressing their own clearly.

SL.5.4: Report on a topic …using appropriate facts and 
relevant, descriptive details to support main ideas…

Suggestion: Select a different student from each group to 
observe the results of Demonstration 2 and have them report to 
their group prior to the whole class discussion. 

W.5.2: Write informative/explanatory texts to examine a topic 
and convey ideas and information clearly.

b)	Develop the topic with facts, definitions, concrete details, 
quotations, or other information and examples related to 
the topic.

d)	Use precise language and domain-specific vocabulary to 
inform about or explain the topic.
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Step 6 (Continued):

■  ■ How could surface area and evaporation affect large 
fields or crops? (There could be a decrease in soil moisture 
and an increased demand for irrigation.)

■  ■ What happens to the water in a reservoir when it is hot? 
(Since the reservoir has a large surface area, large quantities 
of water will evaporate.)

Tell students to read and write answers to the questions in 
the “Surface Area” section of Evaporation Rates. Give them 
five minutes to do so. If time permits, have them share their 
answers with the class.

SL.5.1: Engage effectively in a range of collaborative 
discussions (…teacher-led)…on grade 5 topics and texts, 
building on others’ ideas and expressing their own clearly.

SL.5.4: Report on a topic …using appropriate facts and 
relevant, descriptive details to support main ideas…

Suggestion: Select a different student from each group to 
observe the results of Demonstration 2 and have them report to 
their group prior to the whole class discussion. 

W.5.2: Write informative/explanatory texts to examine a topic 
and convey ideas and information clearly.

b)	Develop the topic with facts, definitions, concrete details, 
quotations, or other information and examples related to 
the topic.

d)	Use precise language and domain-specific vocabulary to 
inform about or explain the topic.

Step 7

Return students’ attention to the chart paper that was not being 
fanned and ask them to describe what they see. (The water may 
or may not have evaporated by this time.) Ask students:

■  ■ What effect does wind seem to have on the evaporation 
rate? (The wind [fanning] seemed to make the water 
evaporate faster.)

■  ■ Describe the weather on a day when the evaporation rate 
would be high. (On a hot, sunny, windy day.) 

■  ■ Does this mean that on a cold, cloudy day with no wind 
there is no evaporation taking place? (No, but it is not 
happening as fast as it would on a hot, sunny, windy day)

Direct students to read and answer the questions in the 
“Wind” section of Evaporation Rates in class, or as homework 
if necessary.

Collect Student Workbooks and use Evaporation Rates  
for assessment.

SL.5.1: Engage effectively in a range of collaborative 
discussions (…teacher-led)…on grade 5 topics and texts, 
building on others’ ideas and expressing their own clearly.

W.5.2: Write informative/explanatory texts to examine a topic 
and convey ideas and information clearly.

b)	Develop the topic with facts, definitions, concrete details, 
quotations, or other information and examples related to 
the topic.

d)	Use precise language and domain-specific vocabulary to 
inform about or explain the topic.
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Lesson 3: How the Water Cycle Affects Natural Systems

Students observe a demonstration of transpiration from a plant in sunlight versus 
one in shade. They discuss how transpiration is vital to the survival of plants and 
relates to evaporation. They read an article about how transpiration, as part of the 
water cycle, affects natural systems, specifically plants and climate.

Changing States: Water, Natural Systems, and Human Communities
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Lesson 3 

| Learning Objectives

Describe the roles of 
evaporation, liquefaction, and 
freezing in the water cycle.

Describe the role of the 
water cycle, evaporation, 
liquefaction, and freezing  
in the functioning of  
natural systems.

Lesson 3

How the Water Cycle  
Affects Natural Systems
I n this lesson, students learn about transpiration, and the relationship between evaporation and 

transpiration in the functioning of natural systems.

Students apply what they know 
about plant parts and photosynthesis 
in this lesson. They examine the role 
of stomata in two plant functions that 
occur simultaneously: the exchange of  
gases during photosynthesis and the 
transport of water and minerals  
from the roots to the leaves during 
transpiration. 

A classroom demonstration shows 
that a plant placed in the sunlight 
transpires more than a plant growing 
in the dark. Extrapolating from what 
they learned in Lesson 2, students 
consider how temperature and wind 
might affect transpiration rate. They 
realize that evaporation and tran-
spiration differ only in the fact that 

transpiration takes place through 
the stomata. Students determine that 
when a plant becomes water-stressed, 
transpiration ceases, even when 
weather conditions are ideal for evap-
oration. Students read about the role 
of plants in the water cycle and how 
through transpiration they influence 
the local climate.

Background
Transpiration, a type of evaporation, 

is the release of moisture through 
the stomata, the openings or pores 
found mostly on the undersurface 
of plant leaves. Some of the same 
factors that affect evaporation rate—
temperature and wind—also affect 
transpiration. Air temperature affects 
the transpiration rate: warm air can 
hold more water vapor than cold air. 
Humidity is the amount of water vapor 
in the air. As humidity surrounding 

a plant rises to the saturation 
point (the point at which no more 
water vapor can be absorbed), the 
transpiration rate falls. As water 
transpires from a leaf, the water 
saturates the surrounding air. Wind 
increases air movement around the 
plant, reduces humidity and results 
in a higher transpiration rate. As air 
temperature around the leaf increases, 
transpiration increases as well.

Light and the amount of water in 
the soil also affect transpiration. At 
86° F (30° C), a leaf may transpire 
three times as fast as it does at 68° F 
(20° C). Light speeds up transpiration 
by warming the leaf and stimulating 
opening of the stomata. Transpiration 
drives the pumping of water from the 
soil through the plant. A plant cannot 
continue to transpire rapidly if there 
is not enough water in the soil. When 
absorption of water by the roots fails 
to keep up with the rate of transpira-
tion, the stomata become less swollen 
and close.

Transpiration is essential to plant 
growth. As water is pulled through 
the plant to the leaves, it carries 

nutrients and 
minerals from 
the soil up 
to the leaves. 
Carbon dioxide from the air enters 
the stomata and combines with water 
taken up from the roots to become 
sugars the plant uses to grow and 
carry on its cell functions. This 
process is called photosynthesis. If 
transpiration decreases, so does the 
rate of photosynthesis.

About 90% of the water plants 
take up is lost through transpira-
tion. Plants not only respond to the 
local climate, but also can influence 
it. For example, the trees in rain-
forests absorb an enormous quantity 
of rainwater from the soil. During 
transpiration, much of this water 
evaporates and reenters the atmo-
sphere as water vapor. Eventually, 
the water vapor condenses and falls 
as rain. In this way, a change in the 
quantity of trees, or leaf cover, affects 
natural systems. For example, if the 
rate of transpiration declines, less 
water vapor is released to condense 
and fall as rain. With less rain, less 
moisture is available for plant growth 
and for use by the people who live in 
the surrounding communities.

Open and closed stomata

Amazon rainforest

closed stoma

open stoma

guard cell

| Key vocabulary

humidity: The amount of water 
vapor in the air.

Photosynthesis: The process by 
which plants and algae convert 
light energy to chemical energy.

Stomata: Small openings or pores 
on a plant leaf through which 
gases move.

Transpiration: The release of water 
through pores in skin, leaves, and 
other parts of plants and animals.

Use this correlation in place of the Procedures on pages 58–59 of the Teacher’s Edition.

Procedures Common Core Standards and Applications

Vocabulary Development 

Use the Dictionary and the vocabulary Word Wall Cards to 
introduce new words to students as appropriate.

L.5.4c: Consult reference materials…to…determine or clarify 
the precise meaning of key words and phrases…

RI.5.4: Determine the meaning of general academic and 
domain-specific words and phrases in a text…

Step 1

Project Water Cycle (Visual Aid #1). Draw students’ attention 
to the arrows showing evaporation and ask a student to 
explain evaporation. Then point to the trees on the diagram 
and ask students to think about what role the trees might play 
in the water cycle.

Point to the blank boxes on the arrows going and coming from 
the group of trees on the diagram. Tell students that today 
they will learn about these two additional processes in the 
water cycle and that both are related to evaporation. Write 
“transpiration” in the box above the trees on the diagram. 
Redistribute students’ individual Student Workbooks. 
Tell them to turn to The Water Cycle (Student Workbook, 
pages 2–3). Tell students to fill in the blank box, above the 
trees, on the water cycle diagram.

n/a

Step 2

Ask students to think about plant parts and what they do, 
specifically the roots, leaves, and stems (trunk) of a plant 
(tree). “What is the function of the leaves on a tree?” (The 
leaves help the tree take in the Sun’s energy for photosynthesis.) 
Remind students that the leaves are also where the plant 
takes in carbon dioxide from the surrounding air to complete 
the process of photosynthesis, and where the plant gives off 
oxygen, which is left over from photosynthesis taking place 
inside the plant.

Show students Open and Closed Stomata (Visual Aid #3) and 
explain that they are seeing a magnified view of the surface of a 
plant leaf. Point out the guard cells and explain that when water 
enters the guard cells, they swell, creating an opening between 
them. Tell students that these openings are the stomata. 

SL.5.1: Engage effectively in a range of collaborative 
discussions (one-on-one, in groups, and teacher-led) with 
diverse partners on grade 5 topics and texts, building on others’ 
ideas and expressing their own clearly.
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Step 2 (Continued):

Ask students:

■  ■ When are the stomata most likely to be wide open? 
(When the plant is photosynthesizing, taking in carbon 
dioxide and releasing oxygen through these openings.) 

■  ■ Is it sunny at this time? (Yes) 

■  ■ What other process also happens when it is sunny out? 
(Evaporation) 

Explain to students that because evaporation occurs when the 
stomata on a plant are open, water from the plant evaporates 
into the air. This taking of water from the plant by evaporation 
is called “transpiration.”

SL.5.1: Engage effectively in a range of collaborative 
discussions (one-on-one, in groups, and teacher-led) with 
diverse partners on grade 5 topics and texts, building on others’ 
ideas and expressing their own clearly.

Step 3

Tell students that transpiration does not harm the plant if 
there is enough water around; in fact, transpiration has to 
happen for a plant to live. This is the “circulation” system for 
plants, they do not have “hearts” like most animals. Project 
Transpiration (Visual Aid #4) and show students how, during 
transpiration, water moves from the soil, into the roots of the 
tree, to the stems (trunk and branches), to the leaves of the 
tree, and then out through the stomata into the surrounding 
air. Explain to students that the plant uses part of the water it 
takes in, but 90% of that water evaporates through its leaves. 
Explain that the force of the water evaporating through the 
stomata is what pulls water up from the soil and into the plant, 
and then it is what moves the water and nutrients around in 
the plant. Tell students that transpiration is necessary to the 
survival of plants, which means evaporation is also necessary.

SL.5.3: Summarize the points a speaker…makes and explain 
how each claim is supported by reasons and evidence…

Suggestion: Have students summarize with their partner the key 
points of transpiration and why it is necessary. 

Step 4

Point out the two containers with the celery stalks in them 
and explain to students that the demonstration was set up the 
day before. The same amount of water was poured in each 
container, food coloring was added to the water, and then 
cooking oil was poured over the surface of the water in both 
containers to prevent evaporation from the surface. Point out 
where you marked the initial water level in each container, and 
that the water level in each container is now lower. Ask students, 
“Where do you think the water in the containers went?” (The 
water could not evaporate from the surface area because oil was 
covering the water. The water must have been taken up by the 
celery and transpired/evaporated from the leaves.)

Explain that one container was placed in sunlight the day 
before, while the other was placed in a dark place. The color of 
the paper under each container shows them which container 
is which (yellow = sunny spot, black = dark place).

SL.5.1: Engage effectively in a range of collaborative 
discussions (one-on-one, in groups, and teacher-led) with 
diverse partners on grade 5 topics and texts, building on others’ 
ideas and expressing their own clearly.
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Step 4 (Continued):

Ask students:

■  ■ What do you notice about the water levels in the two 
containers? (The container that was in sunlight has less 
water in it now.)

■  ■ Why do you think this happened? (In the sunlight, 
photosynthesis took place inside the celery. The guard cells in 
the celery leaves swelled and the stomata opened so carbon 
dioxide could enter into the leaves. When the stomata were 
open, water vapor evaporated from the plant, pulling more 
water from the container into the celery stem [stalk].)

■  ■ Will more water transpire from plants on a hot day or on a 
cold day? (The evaporation rate is higher when the temperature 
is higher, so more water will transpire on a hot day.)

■  ■ What would happen if the soil dried out where a plant is 
growing? (If plants have too little water, the stomata will close, 
stopping the transpiration process. But then the plant will not be 
able to photosynthesize, and may wilt, dry out, or die.)

SL.5.1: Engage effectively in a range of collaborative 
discussions (one-on-one, in groups, and teacher-led) with 
diverse partners on grade 5 topics and texts, building on others’ 
ideas and expressing their own clearly.

Step 5

Project Water Cycle again and write “plant uptake” in the box 
remaining to be filled, below the patch of trees. Tell students 
that as plants transpire, more and more water is taken up by 
the roots of the plant, and put into the atmosphere as water 
vapor. Tell them to turn to The Water Cycle and to fill in the 
blank box, below the trees, on the water cycle diagram. Ask 
students, “How would this change the air around the plants?” 
(It would make the air feel wet.) Tell students that this “wetness” 
in the air is called “humidity.” Explain to students that some 
areas have low humidity and some areas have high humidity. 
Tell students that deserts are areas that usually have low 
humidity. Ask students to think of a place that would have 
high humidity (Answers may include forests or jungles.) 

SL.5.3: Summarize the points a speaker makes and explain 
how each claim is supported by reasons and evidence…

Suggestion: Have students summarize with their partner 
why some areas have low humidity and some areas have high 
humidity. Have students brainstorm places with high and  
low humidity.

Step 6

Project Amazon Rainforest (Visual Aid #5) and explain that 
rainforests are areas of high humidity. Redistribute Student 
Editions. Tell them to turn to How the Water Cycle Affects 
Plants and Climate (Student Edition, page 6). Explain that 
the reading is about some of the research scientists are doing 
in the Amazon rainforest to find out about the water cycle 
and plants. Read How the Water Cycle Affects Plants and 
Climate with students.

Tell students to turn to Questions About How the Water Cycle 
Affects Plants and Climate (Student Workbook, page 5). Have 
students answer the first three questions. Review the answers as 
a class. (Note: An Answer Key and Sample Answers for Questions 
About How the Water Cycle Affects Plants and Climate are 
provided on page 61.) 

RI.5.2: Determine two or more main ideas of a text and explain 
how they are supported by key details; summarize the text.

RI.5.8: Explain how an author uses reasons and evidence to 
support particular points in a text, identifying which reasons 
and evidence support which point(s).

W.5.2: Write informative/explanatory texts to examine a topic 
and convey ideas and information clearly.

b)	Develop the topic with facts, definitions, concrete details, 
quotations, or other information and examples related to 
the topic.

d)	Use precise language and domain-specific vocabulary to 
inform about or explain the topic.
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Step 7

For homework, have students write a paragraph to answer  
the last question on How the Water Cycle Affects Plants  
and Climate. 

Collect Student Workbooks and use Questions About How 
the Water Cycle Affects Plants and Climate for assessment.

W.5.2: Write informative/explanatory texts to examine a topic 
and convey ideas and information clearly.

b)	Develop the topic with facts, definitions, concrete details, 
quotations, or other information and examples related to 
the topic.

d)	Use precise language and domain-specific vocabulary to 
inform about or explain the topic.

W.5.4: Produce clear and coherent writing…in which the 
development and organization are appropriate to task, 
purpose, and audience…
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Lesson 4: The Cooling Effects of Evaporation

Students review the relationship between heat energy and states of water. They 
measure temperatures in different areas of their school campus, and read about the 
cooling effects of evaporation and transpiration. They demonstrate understanding 
of the effect of evaporation on natural systems and human communities.

Changing States: Water, Natural Systems, and Human Communities
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Lesson 4 

Lesson 4

The Cooling  
Effects of Evaporation
In this lesson, students learn how natural systems and humans make use of the cooling effects 

of evaporation. In an illustrated discussion, students review the fact that water molecules in 
the three different physical states—solid, liquid and gas—have different amounts of heat energy 
and either give up or gain heat energy from the surroundings when changing states.

Students observe how an area 
with a high evaporation rate is 
cooler than an area in which the 
evaporation rate is low.

Prior to a campus investigation, 
students predict which areas will have 
the highest and lowest temperatures. 
They take temperature readings over 

different surfaces in the schoolyard 
and interpret their results.

As they begin to understand the 
cooling effect of evaporation, students 
read and discuss an article about how 
human communities can use evaporation 
to cool urban areas. They explore how a 

“green roof” can keep a building cool.

As a final demonstration of 
understanding, students respond to 
questions about evaporation. They 
then describe how the cooling that 
results from evaporation is beneficial 
to human communities, gardens, 
trees, and natural systems as a whole.

Boxer perspiring

Background
The physical state of a water  

molecule (solid, liquid, or gas) 
depends on the amount of heat energy 
it possesses. Temperature is a physical 
property that is often described as 
hotness or coldness. Temperature 
is a measure of how fast the atoms 
and molecules of a substance are 
moving. Water molecules in the 
gaseous state have the most heat 
energy; therefore, they move the 

fastest and are the farthest apart. They 
move independently of one another, 
bumping up against other molecules 
in the air. Water molecules in the 
liquid state have less heat energy, 
move more slowly, and are closer 
together. Because of cohesion (water 
molecules’ attraction for one another), 
water molecules in the liquid state 
cling together, but have enough heat 
energy to slide past each other. Water 
molecules in the solid state (ice) have 

only enough heat 
energy to vibrate 
back and forth 
within their 
crystalline structure.

Evaporation is the process by 
which water molecules go from a 
liquid state to a gaseous state. To 
change from a liquid to a gas, water 
molecules must gain enough energy 
(start moving fast enough) to escape 
the cohesive forces at the water’s 
surface. They get this heat energy 
from the environment. When water 
molecules take heat from their sur-
roundings during evaporation, it 
creates a cooling effect called evap-
orative cooling.

Animals benefit from evaporative 
cooling. For example, when human 
sweat evaporates, it is evaporative 
cooling that cools the skin. Plants 
also benefit. Plants transpire over 
90% of the water their roots take 
up, and this process cools the leaves 
and the surrounding environment.

Rooftops, pavements, and 
other human-made materials 
can get extremely hot in summer. 
They absorb heat from the Sun 
and radiate this heat out to the 
surrounding air. As a result, “urban 
heat islands” form and can be 
several degrees warmer than the 
surrounding area. The transpiration 
that occurs where plants grow in 
city gardens and parks can slightly 
cool some of the surrounding area.

Plants growing on green roof garden

| Key vocabulary

Cohesion: The attraction between 
like molecules that holds them 
together.

Temperature: The measure of how 
fast atoms and molecules move in 
something, such as air or water.

| Learning Objectives

Describe the role of the water 
cycle, evaporation, liquefaction, 
and freezing in the functioning of 
natural systems.

Provide examples of the roles 
these cycles and processes 
play in human life and human 
communities. 

Use this correlation in place of the Procedures on pages 70–71 of the Teacher’s Edition.

Procedures Common Core Standards and Applications

Vocabulary Development 

Use the Dictionary and the vocabulary Word Wall Cards to 
introduce new words to students as appropriate.

L.5.4c: Consult reference materials…to…determine or clarify 
the precise meaning of key words and phrases…

RI.5.4: Determine the meaning of general academic and 
domain-specific words and phrases in a text…

Step 1

Explain to students that temperature measures the average 
heat energy of a substance’s molecules. Ask students to think 
about what happens to matter when the temperature goes 
up and when the temperature goes down. Project States of 
Water (Visual Aid #6) and explain to students the following 
points, beginning with “water vapor:”

■  ■ Water in the gaseous state (water vapor) has molecules 
that are far apart and are moving very fast.

■  ■ Water as a liquid has molecules that are closer together 
and that move around together, even though they are 
not connected. It is a force called cohesion that keeps 
them moving together.

■  ■ Water as a solid (ice) has molecules that are locked into 
a certain shape. They vibrate, but they do not move 
around.

(Note: The state of water is determined by what the molecules 
in the water are doing, and that is measured by temperature. 
When molecules have little heat energy, they are not moving 
much, are locked into a particular shape (ice), and will measure 
a very low temperature. As the molecules gain heat energy and 
begin to move around, making the ice “melt” into liquid water, 
the temperature rises. When the molecules gain even more heat 
energy, they move around more and more until they are moving 
so quickly that the bonds holding the like molecules together 
break away from each other completely and form water vapor 
that moves into the air. Each of these changes in water takes or 
gives off heat energy into the surroundings, which, in turn, affects 
natural systems and humans.)

SL.5.3: Summarize the points a speaker…makes and explain 
how each claim is supported by reasons and evidence…

Suggestion: Have students summarize the states of water with 
their partner. 
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Step 2

Explain to students that energy is what makes the molecules 
in any material move around or not. The temperature goes up 
as water takes in the heat energy and the molecules start to 
move. The temperature goes down as water loses heat energy 
and the molecules move less and less.

Tell students that temperature is a measure of how fast 
molecules are moving, which is a result of how much energy 
there is in something.

Ask students the following questions to check for 
understanding:

■  ■ When water changes from a liquid to a gas through 
evaporation, where do the molecules get the heat they 
need to move around very quickly? (From the Sun and 
surroundings)

■  ■ When the water molecules take this energy from 
the surroundings, what do you think happens to the 
temperature of the surroundings? (It goes down; it 
becomes less hot.)

■  ■ If the temperature goes down, how will the surroundings 
feel? (They will feel cooler.)

RI.5.3: Explain the relationships or interactions between…
concepts in…scientific…based…information…

Step 3

Tell students that they are going to go to different areas 
around the school and record the temperatures in those 
places. Point to the list (or map) of the areas that students 
will visit on the board. Explain that students will record 
temperature measurements at each of the locations you 
have identified. Ask students to predict which areas will 
have the highest temperatures and the lowest temperatures, 
encouraging them to support their answers.

Place students in groups of three. Give one of the students 
in each group a thermometer. Instruct another student in 
each group to bring a piece of paper and a pencil to record 
the temperature measurements. Give the third student in 
each group a stopwatch and tell them to make sure that the 
temperature at the location that their group is assigned to is 
monitored for 10 minutes.

Assign each group to an area. Caution students to go 
immediately to their assigned area and begin working to take 
an accurate measurement of the temperature in that area. 
After 10 minutes, have have the groups return to class.

n/a
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Step 4

When the students are back in the classroom, have each group 
record their temperature measurements next to the area they 
were assigned on the list (or map) on the board. Discuss the 
results as a class. Ask students:

■  ■ Which areas were cooler? (Areas with vegetation or in the 
shade were cooler.) 

■  ■ Why do you think this is so? (Areas in the shade do not have 
as much energy in them as areas in the sunlight; in areas 
with plants, transpiration and evaporation are occurring, 
which means heat energy is being taken by the water vapor, 
making the area cooler.)

Collect the thermometers from each group.

SL.5.1: Engage effectively in a range of collaborative 
discussions…

a)	 Come to discussions prepared, having read or studied 
required material; explicitly draw on that preparation and 
other information known about the topic to explore ideas 
under discussion.

c)	 Pose and respond to specific questions by making 
comments that contribute to the discussion and elaborate 
on the remarks of others.

d)	Review the key ideas expressed and draw conclusions 
in light of information and knowledge gained from the 
discussions.

Step 5

Distribute a Student Edition to each student. Tell them to 
turn to Keeping Cool (Student Edition, pages 7–8) and read 
individually. When they are finished reading the article, ask 
students:

■  ■ Why does your body sweat to help you cool down? (The 
water [sweat] evaporates from your skin reducing heat 
energy and making the temperature go down, cooling you 
down.)

■  ■ Why do park fountains spraying water into air make the 
park cooler? (When water sprays into the air, some of it 
evaporates and takes heat from the air.) 

■  ■ How can plants help keep an area cooler? (Plants can 
shade an area and also take heat from an area as the water 
they transpire evaporates into the air.)

RF.5.4: Read with sufficient accuracy and fluency to support 
comprehension.

RI.5.1: Quote accurately from a text when explaining what the 
text says explicitly and when drawing inferences from the text.

RI.5.2: Determine two or more main ideas of a text and explain 
how they are supported by key details; summarize the text.

RI.5.8: Explain how an author uses reasons and evidence to 
support particular points in a text, identifying which reasons 
and evidence support which point(s).

SL.5.2: Summarize a written text…

Suggestion: Have students partner read the article Keeping 
Cool (Student Edition, pages 7–8), orally summarize the article, 
and discuss the suggested questions. 

Step 6

Project Roof Garden (Visual Aid #7). Ask students, “How might 
a roof garden help to keep a city building and its surroundings 
cooler?” (Transpiration from the plants and evaporation will cool 
the air on the roof.) Tell students to turn to Cooling Urban 
Heat Islands (Student Edition, pages 9–10). Have them read 
how transpiration and evaporation are being used to cool 
cities down. 

Redistribute students’ individual Student Workbooks. Tell 
them to turn to Questions About Cooling Urban Heat 
Islands (Student Workbook, page 6) and complete Questions 
About Cooling Urban Heat Islands in class, or as homework 
if necessary.

Gather Student Editions.

Collect Student Workbooks and use Questions About 
Cooling Urban Heat Islands for assessment.

RF.5.4: Read with sufficient accuracy and fluency to support 
comprehension.

RI.5.7: Draw on information from multiple print…sources, 
demonstrating the ability to locate an answer to a question…

W.5.2: Write informative/explanatory texts to examine a topic 
and convey ideas and information clearly.

b)	Develop the topic with facts, definitions, concrete details, 
quotations, or other information and examples related to 
the topic.

d)	Use precise language and domain-specific vocabulary to 
inform about or explain the topic.

W.5.8: Recall relevant information from experiences or gather 
relevant information from print…sources; summarize or 
paraphrase information in notes and finished work…
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Lesson 5: The Role of Condensation in Natural Systems

Students observe condensation, discover the dew point, and discuss how 
condensation happens and why the dew point changes. In a class discussion, they 
focus on the role of condensation in natural systems as a process that influences the 
availability of fresh water for all natural and human communities.

Changing States: Water, Natural Systems, and Human Communities
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Lesson 5 

Lesson 5

The Role of Condensation  
in Natural Systems
Classroom demonstrations provide a context for teaching about condensation and its role 

in natural systems. As students review the role of condensation in the water cycle, they 
observe condensation happening on cold surfaces, such as glasses and cans filled with ice water. 

Their observations will help to 
correct common misconceptions 
about the source of condensation. 
That is, they realize that water does 
not seep through the can; instead, 
invisible water vapor in the air 
condenses on the can. They learn that 
water vapor condenses out of the air 

at a temperature called the dew point. 
In a classroom demonstration, they 
measure the dew point of the air in 
the classroom and then discuss how 
dew point changes with humidity and 
the temperature of the air. In a class 
discussion, students consider the role 
of condensation in the functioning of 

natural systems. They read about how 
plants that grow in dry climates are 
adapted for collecting dew as a source 
of water. Finally, students learn about 
the importance of condensation as a 
source of freshwater.

Cactus needles with dew

Background
Condensation is the process by 

which a gas changes to a liquid. This 
process is another important part of 
the water cycle. Condensation occurs 
when gaseous water molecules lose 
heat energy and begin to move more 
slowly. When the energy level is low 
enough, water molecules join together 
into liquid water. For example, when 
water vapor in the air touches a cold 

glass, it gives up heat to the glass and 
condenses into liquid water on the 
surface of the glass.

Warm air holds more water vapor 
than cold air. Molecules in warm 
air move faster and are farther apart. 
Warm air has more room for water 
vapor. When the air is saturated (it 
contains all the water vapor it can hold) 
and the air temperature decreases, 
water vapor condenses from the air.

| Learning Objectives

Describe the role of the water 
cycle, evaporation, liquefaction, 
and freezing in the functioning 
of natural systems.

Provide examples of the roles 
these cycles and processes 
play in human life and human 
communities.

Palo verde tree

Condensation 
can be observed 
in places where 
air is saturated. 
Condensation occurs at a temperature 
that is called the dew point. This 
temperature and thus, the dew point 
varies with humidity: the more water 
vapor in the air, the higher the dew 
point. When the temperature of a 
surface reaches the dew point, water 
vapor condenses on it. For example, 
water condenses on cool bathroom 
mirrors and kitchen windows, where a 
lot of water vapor enters the air during 
washing and cooking.

Plants in dry climates rely on dew 
as a water source. Adaptations allow 
these plants to collect dew. Trees like 
mesquite and palo verde have open 
spreading branches that direct dew 
toward the plant’s base, concentrating 
water near the roots. Some cacti have 
downward-pointing needles that help 
direct dew toward the shallow roots, 
where it can be efficiently used before 
it evaporates.

Condensation in clouds precedes 
precipitation, the main source of 
fresh water for humans. Even in dry 
climates the condensation process 
has been used for many centuries as 
people collect dew for drinking water. 
The best time to collect dew is during 
the coldest part of the morning, after 
water vapor has condensed from the 
air and before the dew evaporates.

| Key vocabulary

dew: Water vapor that has 
condensed out of the air onto 
cooler surfaces.

dew point: The air temperature  
at which water vapor condenses.

Saturated air: The point at  
which air cannot hold more 
water vapor.

Use this correlation in place of the Procedures on pages 84–85 of the Teacher’s Edition.

Procedures Common Core Standards and Applications

Vocabulary Development 

Use the Dictionary and the vocabulary Word Wall Cards to 
introduce new words to students as appropriate.

L.5.4c: Consult reference materials…to…determine or clarify 
the precise meaning of key words and phrases…

RI.5.4: Determine the meaning of general academic and 
domain-specific words and phrases in a text…

Step 1

Project Water Cycle (Visual Aid #1). Remind students that as 
a result of the evaporation process, water changes into water 
vapor which goes into the atmosphere. Ask the class, “Once 
water has been put into the atmosphere by evaporation, 
what happens to it? Does it stay there?” (Students most likely 
will say no, that it falls out of the atmosphere as rain or snow 
[precipitation].)

Review the term humidity, which was introduced in Lesson 3. 
Ask students, “What is humidity?” (The amount of water vapor 
in the air.) Explain that at any given temperature, the air can 
hold a certain amount of water vapor. When the air is holding 
all the water vapor that it can at that temperature, it is said to 
be saturated (100% humidity.)

RI.5.4: Determine the meaning of general academic and 
domain-specific words…

Suggestion: Have students refer to the Dictionary to review the 
definition of humidity. 

Step 2

Demonstrate saturation by showing students the pie pan of 
water and the dry sponge. Tell students to imagine that the 
sponge is a section of the atmosphere, and the water in the 
pie pan is water vapor. Dip one end of the dry sponge into the 
water in the pie pan and explain that the sponge is soaking up 
the water vapor, just as dry, hot air would. Pull the sponge end 
out of the water and show students that some of the sponge 
is still dry. Also point out that that the water in the sponge is 
staying there.

SL.5.3: Summarize the points a speaker…makes and explain 
how each claim is supported by reasons and evidence…

Suggestion: Have students orally summarize saturation by 
retelling the sponge demonstration to their partner.
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Step 2 (Continued):

Now place the sponge all the way into the pie pan and let it 
become completely soaked. Tell students that this section of 
the atmosphere is now taking in as much water vapor as it can. 
When you are sure the sponge is completely full of water, lift 
it out of the pie pan (without wringing it) and show students 
how the extra water drips from the sponge. Explain that the 
sponge is now saturated, which means it can hold no more 
water. Point out that they can see the extra water falling away 
from the sponge. Ask students, “In the atmosphere, where does 
this “extra” water vapor go when the air becomes saturated?” 
(Students will probably say rain or snow.) Tell students that rain 
and snow are one way, but that there is another way.

SL.5.3: Summarize the points a speaker…makes and explain 
how each claim is supported by reasons and evidence…

Step 3

Project Dew (Visual Aid #8). Ask students if they have ever 
walked through grass on a cold morning. Tell the class that 
what most likely got their shoes wet as they walked through 
the grass was dew. Explain that dew is water from saturated 
air. Tell students that, most often, dew naturally appears at 
night or in the early morning, but not in the middle of the day 
or in the afternoon. Ask them to think about why that might 
be while several students help set up a demonstration that will 
produce “dew” in the classroom in the middle of the day.

Choose three students and direct them to go to the “dew” 
demonstration area. Have one student fill one of the glasses 
2/3 of the way with ice and water. Have another student fill the 
middle glass 2/3 of the way with water at room temperature. 
Have the third student fill the remaining glasses 2/3 of the way 
with hot water from the vacuum bottle. When all three glasses 
have been prepared, ask the three students to take their seats 
and tell the class that they will return to the demonstration in a 
few minutes.

n/a

Step 4

Redistribute Student Editions and students’ individual 
Student Workbooks. Tell them to turn to Condensation in 
Natural Systems (Student Edition, page 11). Project Water 
Cycle once again and tell students that the water cycle process 
that produces dew is called condensation. Explain that dew is 
water vapor (gas) that has become liquid again. Tell students 
that condensation has to happen for liquid water to be 
available.

Read Condensation in Natural Systems as a class. 

Have students turn their attention back to the “dew” 
demonstration and describe what they see (On the glass with 
the ice, there are water droplets on the outside of the glass; on 
the glass with the hot water, there are water droplets inside the 
glass above the hot water; the glass with the water at room 
temperature is unchanged.)

RF.5.4: Read with sufficient accuracy and fluency to support 
comprehension.

a)	 Read on-level text with purpose and understanding.

RI.5.5: Compare and contrast…concepts…

Suggestion: Have students sketch the three cups to show how 
they compare to each other. Students will share with a partner 
how temperature affects condensation. Randomly select students 
to share with the whole class. 

SL.5.1: Engage effectively in a range of collaborative 
discussions…

c)	 Pose and respond to specific questions by making 
comments that contribute to the discussion and elaborate 
on the remarks of others.
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Step 4 (Continued):

Ask students:

■  ■ What is the water on the outside of the glass with the 
ice water? (Dew; water vapor from the warmer air in the 
classroom that has condensed on the cooler glass.)

■  ■ What is the water on the inside of the glass with the 
hot water? (Dew; water vapor from the warmer water that 
condensed on the cooler glass before spreading into the air 
of the classroom.)

■  ■ Why is there no dew on the glass in the middle? (Answers 
may include the idea that the temperature gradient is not 
right for condensation to occur.)

RF.5.4: Read with sufficient accuracy and fluency to support 
comprehension.

a)	 Read on-level text with purpose and understanding.

RI.5.5: Compare and contrast…concepts…

SL.5.1: Engage effectively in a range of collaborative 
discussions…

c)	 Pose and respond to specific questions by making 
comments that contribute to the discussion and elaborate 
on the remarks of others.

Step 5

Call on three students to go to the demonstration area and 
measure the temperature of the liquid in each glass, using the 
thermometers there. Explain to students that because glass 
is a good conductor of heat, the temperature of the glass is 
the same as the temperature of the liquid in the glass. On 
the board, record the temperature of the liquid in each glass. 
Ask students, “What does this information tell us about when 
condensation happens?” (That a difference in temperature has 
something to do with condensation.)

Explain to students that warm air can hold more water 
vapor than cold air. Cooler air holds less water, so it becomes 
saturated more quickly. The water vapor must condense out of 
the saturated air.

Point out that the air around the glass with the ice water 
cooled down and the water vapor in it condensed on the cold 
glass. Explain that what happened in the glass with the hot 
water was the same, the water vapor leaving the surface area 
of the hot water below, suddenly cooled before going too far 
into the air, and condensed on the inside of the glass. 

Tell students that the temperature at which water starts to 
condense is called the dew point. Explain that the dew point 
is not a specific temperature, but is any temperature at which 
the air becomes saturated with water vapor and the vapor 
must condense. Ask, “Why do we usually see dew at night or in 
the early morning?” (At these times, air is cooling down, so this is 
when condensation takes place.)

n/a

Step 6

Instruct students to complete Questions About 
Condensation in Natural Systems (Student Workbook,  
page 7) in class, or as homework if necessary.

Gather Student Editions. 

Collect Student Workbooks and use Questions About 
Condensation in Natural Systems for assessment.

W.5.2: Write informative/explanatory texts to examine a topic 
and convey ideas and information clearly.

b)	Develop the topic with facts, definitions, concrete details, 
quotations, or other information and examples related to 
the topic.

d)	Use precise language and domain-specific vocabulary to 
inform about or explain the topic.

W.5.8: Recall relevant information from experiences or gather 
relevant information from print…sources; summarize or 
paraphrase information in notes and finished work…
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Lesson 6: Freezing in Natural Systems and Human Communities

Students discuss frost, define frost point, and determine which areas of California 
normally receive frost and why. They distinguish frost from snow and discuss the 
location and importance of California’s seasonal snowpack. They read and write 
about the role that freezing plays in lake ecosystems, and how winter snowpack 
affects humans and human communities.

Changing States: Water, Natural Systems, and Human Communities
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Lesson 6 

Lesson 6

Freezing in Natural Systems 
and Human Communities
In this lesson, students learn about the role that freezing plays in the water cycle and in the 

functioning of natural systems and human communities. Through a classroom discussion and 
demonstration, students learn how water vapor in the air freezes to form frost at the frost point.

Students use maps to determine 
which parts of California are prone to 
frost and snow accumulation. They dis-
cuss freezing’s effects on California’s 
agriculture-based economy by studying 
the formation of ice inside plant cells 
and how ice can harm plants. 

Students read an article about 
the importance of lakes freezing to 
humans and human communities. 
As they discuss a lake in the 
mountains of northern California, 
they learn about the beneficial roles 
of freezing. For example, the ice 

that forms on a lake allows plants 
and animals beneath the ice to 
survive the winter. Furthermore,  
the snowpack that forms on the top 
of frozen lakes provides water for 
Californians as it melts in  
the spring.

Sierra Nevada snowpack

Background
The result of the freezing process, 

frozen water, called frost or ice, 
is important to the functioning 
of natural systems and human 
communities. Frost forms when 
water vapor in the air condenses and 
then freezes almost immediately. 
Liquid water expands when it freezes, 
making solid ice less dense than liquid 
water, an important factor in the 
functioning of natural systems.

Frost forms through the natural 
process of condensation, in the same 
conditions under which dew forms. 
However, frost results when the air 
directly above the object upon which 
water vapor is condensing is at or 
below freezing 32° F (0° C).

When gaseous water molecules 
turn to solid ice, they lose heat energy 
to the surroundings. Thus, when frost 
forms on plants, it actually warms 
the surrounding air, preventing 
damage to the plant’s cells. However, 
if the freezing temperatures persist 
beyond the frost formation, the low 
temperatures will freeze the water 
inside the plant’s cells. Because water 
expands when it freezes, the cell walls 
will burst, and the plant cell will not 
survive. Plants native to cold climates 
have adaptations for surviving 

freezing temperatures. However, 
prolonged exposure to subfreezing 
temperatures will kill plants not 
adapted to freezing temperatures. 
Most of the crops in California’s 
agricultural economy are not able to 
survive frost or freezing temperatures.

In freshwater environments, 
water that freezes forms a cover of 
ice on the surface of water bodies 
like lakes. The ice keeps the water 
below it at a temperature that is just 
above freezing, or about 32° F (0° C). 
Water at the bottom of the lake is at 
a temperature of 39° F (4° C). All the 
water in the lake is between these  
two temperatures.

When there is no ice cover, wind, 
waves, and currents constantly mix 
oxygen into the water, and under-
water plants produce oxygen during 
photosynthesis. However, when an ice 

“lid” forms, it prevents oxygen from 
mixing into the lake water. Moreover, 
when snow covers the ice, no light can 
penetrate into the water below, and 
no photosynthesis occurs. As the lake 
animals continue to live and breathe 
beneath the ice, they gradually use 
up the oxygen dissolved in the water. 
Some organisms are adapted to life in 
frozen aquatic environments. 

Some plants 
store food in 
roots and some 
survive the 
winter as seeds. Algae survive by 
sinking to the bottom, slowing their 
respiration, and living on stored 
sugars. Some fish feed heavily in 
fall and store needed reserves of fat 
to sustain them. In addition, some 
animals slow their metabolism when 
the water temperature drops, so they 
use less oxygen. Even for organisms 
with these adaptations, a prolonged 
period of freezing may result in the 
animals and plants being unable to 
survive.

Over-winter freezing of California 
lakes ensures that there is a sufficient 
supply of fish needed by human 
communities as a source of food 
for personal consumption and for 
businesses to sell.

The snowpack in the Sierras is 
essential to human communities 
across California. The freezing of 
the snowpack provides a “time-
released” source for the freshwater 
that Californians need throughout the 
year—the snow builds up during winter 
and then melts slowly throughout the 
dry hot summer, providing a continual 
source of fresh water to communities 
that live downstream.

| Key vocabulary

Frost: Ice crystals that form on 
objects when water vapor turns to 
a solid.

Frost point: The temperature at 
which the dew point falls below 
freezing and water vapor changes 
to frost.

Ice: Frozen water.

Snowpack: The total amount of 
snow or ice on the ground.

| Learning Objectives

Describe the role of the water 
cycle, evaporation, liquefaction, 
and freezing in the functioning of 
natural systems.

Provide examples of the roles 
these cycles and processes 
play in human life and human 
communities.

National Geographic Resources
■  ■ Natural Regions wall map

Use this correlation in place of the Procedures on pages 94–95 of the Teacher’s Edition.

Procedures Common Core Standards and Applications

Vocabulary Development 

Use the Dictionary and the vocabulary Word Wall Cards to 
introduce new words to students as appropriate.

L.5.4c: Consult reference materials…to…determine or clarify 
the precise meaning of key words and phrases…

RI.5.4: Determine the meaning of general academic and 
domain-specific words and phrases in a text…

Step 1

Project Frost (Visual Aid #9). Ask students:

■  ■ Have you ever seen frost? (Accept any answer.)

■  ■ When and where? (Frost is commonly seen on plants and 
other objects in the autumn and spring when air temperatures 
go below freezing and there is a lot of moisture in the air.)

■  ■ What did it look like? (Frosted plants can look like they have 
been sprinkled with white crystals. Frost can also form on 
windows in winter.)

Explain that frost forms in the same way that dew forms, 
except frost forms at temperatures below freezing. Ask 
students, “What conditions are necessary for dew to form?” 
(The air must be saturated; that is, it has reached the point where 
it cannot hold any more water vapor. When water vapor in the air 
cools down, it condenses.) Tell students that when frost forms 
the air is saturated and water condenses, but the temperature 
at the time is cold enough to freeze water, which is 32° F (0° C) 
or below. This is called the frost point, rather than the dew 
point, because frost appears, not liquid water.

W.5.8: Recall relevant information from experiences…
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Step 2

Explain that water vapor forms frost (it turns directly to a solid) 
rather than dew at a temperature called the frost point. Conduct 
a classroom demonstration to find the frost point as follows:

■  ■ Place a drop of food coloring in water in a tin can and stir.

■  ■ Observe and record the starting temperature of the water 
on the board.

■  ■ Make sure the outside of the can is clean.

■  ■ Place a thermometer in the water and slowly add ice a 
little at a time while stirring with a spoon.

■  ■ Ask a student to note the temperature of the water at 
which frost forms on the outside of the can.

■  ■ Wipe the outside of the can with a paper towel and note 
the color of the frost.

Ask students the following questions:

■  ■ What did you see forming on the outside of the can? (Frost)

■  ■ Where did the frost come from? (From water vapor in the 
air that changed directly from a gas to a solid.)

■  ■ Why did frost form on the can, rather than dew? (The 
water and ice mixture is below the freezing point, so water 
vapor in the air changed to a solid rather than a liquid.) 

■  ■ Did the frost form from water inside or outside the  
can? (Outside) 

■  ■ How do you know? (It was not the color of the water inside 
the can.)

Call students’ attention to the Natural Regions wall map. 
Tell the class that frost can occur anywhere the frost point 
is reached, but is not something that is expected to happen 
everywhere in California. Ask students to look at the wall map 
and describe where they think frost would most likely be 
found in the fall, winter, or spring. (Answers should include the 
higher elevations and inland areas of the state.) Ask students 
why they think frost is more likely to occur in these areas. 
(Because they are areas that get very cold, or have snow, in the 
fall, winter and spring.)

Project Climate Zones of California (Visual Aid #10). Have 
students identify the regions which typically get “cold” in the 
winter time. Tell students that these areas are more likely to 
have frost, but remind them that frost can appear anywhere 
the frost point is reached.

SL.5.1: Engage effectively in a range of collaborative 
discussions…

SL.5.4: Report on a topic…using appropriate facts and 
relevant, descriptive details…

Suggestion: Present questions to students after the 
demonstration and have students discuss the answers in their 
groups. Assign each group an answer to report to the whole class.
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Step 3

Explain that in areas with cold winters, the growing season 
is between the last frost in the spring and the first long frost 
in the fall. After a frost, plants begin to die off. Project Plants 
After a Freeze (Visual Aid #11).

Ask students to describe what it would be like to be in an area 
covered with frost. Then ask, “How is being in a place with frost 
different than being in a place with snow?” (Answers should 
include the idea that there is more snow than frost in a place.) 

Project Sierra Nevada Snowpack (Visual Aid #12). Tell students 
that they are looking at the snowpack in the Sierra Nevada. 
Have students locate the Sierra Nevada on the Natural Regions 
wall map and describe why so much snow and frost is likely to 
build up there. (Because of the high elevation; the air is colder and 
the frost point is more likely to be reached.)

Ask students, “Why is the Sierra snowpack important? What 
happens to this snow when it melts?” (Accept all reasonable 
answers.) Project Water Cycle (Visual Aid #1) and explain that 
the snow that accumulates in the Sierra Nevada is like a frozen 
reservoir of fresh water. It will melt slowly and over time, and 
then will become runoff that fills reservoirs and other bodies 
of water in the lower elevations. Tell students that Californians 
rely on the Sierra snowpack for most of the water that we use 
every day, and that we use to grow crops.

RI.5.9: Integrate information from several texts on the same 
topic in order to…speak about the subject knowledgeably.

W.5.8: Recall relevant information from experiences…

W.5.9: Draw evidence from…informational texts to support 
analysis, reflection, and research.

Step 4

Again, project Plants After a Freeze and tell students that 
freezing temperatures are not always good for people. Explain 
that this picture shows an orange tree damaged by frost. If 
frosts occur in places where they are not expected, or if the 
frosts last for longer than they normally do, plants and animals 
living in those areas can be affected. Tell students that most 
plants and animals living in areas where frost and snowpack 
occur benefit from the freezing temperatures and the ice in 
many ways.

n/a

Step 5

Redistribute Student Editions and students’ individual 
Student Workbooks. Tell them to turn to Castle Lake Under 
Ice (Student Edition, pages 12–13). Read the article as a class.

Instruct students to complete Questions About Castle Lake 
Under Ice (Student Workbook, page 8) in class or as homework.

Gather Student Editions.

Collect Student Workbooks and use Questions About 
Castle Lake Under Ice for assessment.

RF.5.4: Read with sufficient accuracy and fluency to support 
comprehension.

a)	 Read on-level text with purpose and understanding.

W.5.2: Write informative/explanatory texts to examine a topic 
and convey ideas and information clearly.

b)	Develop the topic with facts, definitions, concrete details,…
or other information and examples related to the topic.

c)	 Link ideas within and across categories of information using 
words, phrases, and clauses (e.g., in contrast, especially).

d)	Use precise language and domain-specific vocabulary to 
inform about or explain the topic.

e)	 Provide a concluding statement or section related to the 
information or explanation presented.
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Step 5 (Continued):

W.5.4: Produce clear and coherent writing…in which the 
development and organization are appropriate to task, 
purpose, and audience…

Unit Assessment

Refer to the introduction pages at the front of this document for information regarding the Traditional and Alternative 
Assessments for this unit and their Common Core correlations.
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California Common Core State Standards Descriptions

Language Standards
■  ■ L.5.4: Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on grade 5 reading and 

content, choosing flexibly from a range of strategies.

c)	 Consult reference materials (e.g., dictionaries, glossaries, thesauruses), both print and digital, to find the pronunciation 
and determine or clarify the precise meaning of key words and phrases and to identify alternate word choices in all 
content areas. CA

Reading Foundational Skills Standards 
■  ■ RF.5.4: Read with sufficient accuracy and fluency to support comprehension.

a)	 Read on-level text with purpose and understanding.

Reading Standards for Informational Text
■  ■ RI.5.1: Quote accurately from a text when explaining what the text says explicitly and when drawing inferences from the text.

■  ■ RI.5.2: Determine two or more main ideas of a text and explain how they are supported by key details; summarize the text.

■  ■ RI.5.3: Explain the relationships or interactions between two or more individuals, events, ideas, or concepts in a historical, 
scientific, or technical text based on specific information in the text.

■  ■ RI.5.4: Determine the meaning of general academic and domain-specific words and phrases in a text relevant to a grade 5 
topic or subject area. (See grade 5 Language standards 4–6 for additional expectations.) CA

■  ■ RI.5.5: Compare and contrast the overall structure (e.g., chronology, comparison, cause/effect, problem/solution) of events, 
ideas, concepts, or information in two or more texts.

■  ■ RI.5.6: Analyze multiple accounts of the same event or topic, noting important similarities and differences in the point of 
view they represent.

■  ■ RI.5.7: Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a 
question quickly or to solve a problem efficiently.

■  ■ RI.5.8: Explain how an author uses reasons and evidence to support particular points in a text, identifying which reasons and 
evidence support which point(s).

■  ■ RI.5.9: Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably.

■  ■ RI.5.10: By the end of the year, read and comprehend informational texts, including history/social studies, science, and 
technical texts, at the high end of the grades 4–5 text complexity band independently and proficiently.

Speaking and Listening Standards
■  ■ SL.5.1: Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse 

partners on grade 5 topics and texts, building on others’ ideas and expressing their own clearly.

a)	 Come to discussions prepared, having read or studied required material; explicitly draw on that preparation and other 
information known about the topic to explore ideas under discussion.

b)	 Follow agreed-upon rules for discussions and carry out assigned roles.

c)	 Pose and respond to specific questions by making comments that contribute to the discussion and elaborate on the 
remarks of others.

d)	 Review the key ideas expressed and draw conclusions in light of information and knowledge gained from the discussions.

■  ■ SL.5.2: Summarize a written text read aloud or information presented in diverse media and formats, including visually, 
quantitatively, and orally. 

■  ■ SL.5.3: Summarize the points a speaker or media source makes and explain how each claim is supported by reasons and 
evidence, and identify and analyze any logical fallacies. CA
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■  ■ SL.5.4: Report on a topic or text or present an opinion, sequencing ideas logically and using appropriate facts and relevant, 
descriptive details to support main ideas or themes; speak clearly at an understandable pace.

Writing Standards
■  ■ W.5.2: Write informative/explanatory texts to examine a topic and convey ideas and information clearly.

b)	 Develop the topic with facts, definitions, concrete details, quotations, or other information and examples related to  
the topic.

c)	 Link ideas within and across categories of information using words, phrases, and clauses (e.g., in contrast, especially).

d)	 Use precise language and domain-specific vocabulary to inform about or explain the topic.

e)	 Provide a concluding statement or section related to the information or explanation presented.

■  ■ W.5.4: Produce clear and coherent writing (including multiple-paragraph texts) in which the development and 
organization are appropriate to task, purpose, and audience. (Grade-specific expectations for writing types are defined in 
standards 1–3 above.) CA

■  ■ W.5.8: Recall relevant information from experiences or gather relevant information from print and digital sources; summarize 
or paraphrase information in notes and finished work, and provide a list of sources.

■  ■ W.5.9: Draw evidence from literary or informational texts to support analysis, reflection, and research.
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