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California 
Connections ✓ ✓ ✓ ✓ ✓ ✓
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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.

E.8.c.—Living Under One Roof
In this unit, students explore the location of the ozone layer, how it is both produced and destroyed, and 
how humans both benefit from and influence its very nature. They also examine the scientific, economic, 
and social complexities associated with international efforts related to the ozone layer. The unit starts 
with students examining the role of the ozone layer in their personal lives as it acts as “Earth’s sunscreen.” 
Next, students examine the chemical nature of ozone and the natural processes and events that result in 
both its production and destruction. Students then explore both natural and human-related causes of 
ozone depletion, looking at real data to determine the events involved in the creation of the ozone hole 
over Antarctica. Finally, students look at how scientific knowledge has been used by global policymakers 
to make decisions about human activities. They also examine the limits of our knowledge of the 
atmosphere, learning that because atmospheric science is so complex, scientists are not always certain 
how environmental changes will play out. 

Living Under 
One Roof

California Education and the Environment Initiative
Teacher’s Edition

Earth Science  
Standard 

E.8.c.

E

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

■  ■ RST: Reading Standards for Literacy in Science and Technical Subjects

■  ■ SL: Speaking and Listening Standards

■  ■ WHST: Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects

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 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 33–34 of this document.

A Note about Common Core Speaking and Listening Standards
Throughout this unit, students participate in various learning structures and groups to analyze, discuss, and synthesize data, which 
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 on collaborative discussions, these various groupings and the materials 
students examine lend themselves to prime discussion material for collaborative discussions. Learning structures with tasks for pairs 
and groups are in the following lessons: 

■  ■ Lesson 1: Pairs, individual, whole class

■  ■ Lesson 2: Pairs, whole class, individual

■  ■ Lesson 3: Whole class, large and small group

■  ■ Lesson 4: Pairs, whole class

■  ■ Lesson 5: Whole class, 12 groups

■  ■ Lesson 6: Groups of 4, whole class

National Geographic Resources

No maps or posters are used with this unit. 
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Unit Assessment Options

Assessments Common Core Standards Applications

Traditional Assessment

The traditional unit assessment is comprised of multiple-
choice and short-answer questions.

RST.9–10.1: Cite specific textual evidence to support analysis 
of science and technical texts…

RST.9–10.2: Determine the central ideas or conclusions of a 
text; trace the text’s explanation or depiction of a complex 
process, phenomenon, or concept; provide an accurate 
summary of the text.

RST.9–10.4: Determine the meaning of symbols, key terms, 
and other domain-specific words and phrases as they are used 
in a specific scientific or technical context relevant to grades 
9–10 texts and topics.

RST.9–10.8: Assess the extent to which the reasoning 
and evidence in a text support the author’s claim or a 
recommendation for solving a scientific or technical problem.

RST.9–10.9: Compare and contrast findings presented in a text 
to those from other sources (including their own experiments), 
noting when the findings support or contradict previous 
explanations or accounts.

RST.9–10.10: By the end of grade 10, read and comprehend 
science/technical texts in the grades 9–10 text complexity 
band independently and proficiently.

WHST.9–10.1: Write arguments focused on discipline-specific 
content.

WHST.9–10.2: Write informative/explanatory texts, including 
the narration of historical events, scientific procedures/ 
experiments, or technical processes.

WHST.9–10.4: Produce clear and coherent writing in which 
the development, organization, and style are appropriate to 
task, purpose, and audience.

WHST.9–10.9: Draw evidence from informational texts to 
support analysis, reflection, and research.
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Assessments Common Core Standards Applications

Alternative Assessment

Students create a public service announcement, poster, or 
brochure summarizing their learning from the unit.

Suggestion: Provide students the option of using a multimedia 
presentation in addition to incorporating information from other 
researched resources. Provide students the opportunity to discuss 
the scoring tool prior to beginning the assignment. Have students 
self-evaluate their work.

RST.9–10.1: Cite specific textual evidence to support analysis of 
science and technical texts…

RST.9–10.2: Determine the central ideas or conclusions of a text; 
trace the text’s explanation or depiction of a complex process, 
phenomenon, or concept; provide an accurate summary of the 
text.

RST.9–10.4: Determine the meaning of symbols, key terms, and 
other domain-specific words and phrases as they are used in a 
specific scientific or technical context relevant to grades 9–10 
texts and topics.

RST.9–10.7: Translate quantitative or technical information 
expressed in words in a text into visual form (e.g., a table or chart) 
and translate information expressed visually or mathematically 
(e.g., in an equation) into words.

RST.9–10.8: Assess the extent to which the reasoning 
and evidence in a text support the author’s claim or a 
recommendation for solving a scientific or technical problem.

RST.9–10.9: Compare and contrast findings presented in a text 
to those from other sources (including their own experiments), 
noting when the findings support or contradict previous 
explanations or accounts.

SL.9–10.1: Initiate and participate effectively in a range of 
collaborative discussions (one-on-one, in groups, and teacher-
led) with diverse partners on grades 9–10 topics, texts, and issues, 
building on others’ ideas and expressing their own clearly and 
persuasively.

SL.9–10.2: Integrate multiple sources of information presented 
in diverse media or formats (e.g., visually, quantitatively, orally), 
evaluating the credibility and accuracy of each source.

SL.9–10.5: Make strategic use of digital media (e.g., textual, 
graphical, audio, visual, and interactive elements) in 
presentations to enhance understanding of findings, reasoning, 
and evidence and to add interest.

WHST.9–10.5: Develop and strengthen writing as needed by 
planning, revising, editing, rewriting, or trying a new approach, 
focusing on addressing what is most significant for a specific 
purpose and audience.

WHST.9–10.6: Use technology, including the Internet, to 
produce, publish, and update individual or shared writing 
products, taking advantage of technology’s capacity to link 
to other information and to display information flexibly and 
dynamically.

WHST.9–10.7: Conduct short as well as more sustained 
research projects to answer a question (including a self-
generated question) or solve a problem; narrow or broaden the 
inquiry when appropriate; synthesize multiple sources on the 
subject, demonstrating understanding of the subject under 
investigation.

WHST.9–10.9: Draw evidence from informational texts to 
support analysis, reflection, and research.
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Lesson 1: The Ozone Layer: Earth’s Natural Sunscreen

Students read about sunscreens, sunburns, UV radiation, and ozone, and summarize 
their prior knowledge about the ozone layer. They identify the location of the ozone 
layer in Earth’s atmosphere and learn how to read a UV index.

Living Under One Roof
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Lesson 1 

tissues ranging from the skin, to the 
eyes, and to cells that are part of the 
body’s immune system. In plants, 
algae, and simple life forms (krill and 
zooplankton), UV radiation damages 
cells responsible for growth and 
reproduction.

UV radiation interacts with 
deoxyribonucleic acid (DNA) in 
the skin and eyes. DNA contains 
instructions to build proteins and 
ribonucleic acid (RNA) molecules in 
cells. RNA serves many roles in living 
cells. They act as a temporary copy 
of genes that is used as a template 
for protein synthesis (mRNA) and 
function as adaptor molecules that 
decode the genetic code (tRNA) 
and catalyze the synthesis of 
proteins (rRNA). Proteins are vital 
to metabolism, to building and 

maintaining cells, and to immune 
system responses, the process 
whereby cells attack and destroy 
diseased or foreign cells. These 
functions, together with genetic 
characteristics, are housed in DNA.

UV radiation alters DNA by 
breaking molecular bonds, which 
causes structural damage to the 
DNA molecule and can mean that 
the protein-building enzymes 
cannot “read” the DNA code. As 
a result, proteins get distorted 
and cells die. This death causes 
premature aging and wrinkles. 
Changes to DNA can also cause 
mutations that can develop into 
cancerous growths. Proteins repair 
many of the bonds broken by UV 
radiation, but unrepaired DNA can 
lead to skin cancers.

Tanning is the 
body’s defense 
against UV 
exposure. When 
UV radiation damages DNA, skin cells 
increase their production of melanin 
pigment, which leads to a darkening 
of the skin. Melanin helps to block UV 
penetration into the cells and prevent 
further damage to DNA. Note that 
this increased melanin production 
only occurs after initial exposure 
to radiation and DNA alteration. 
Humans have a wide range of levels 
of melanin in their skin, but all are 
susceptible to the adverse effects of 
overexposure to UV radiation.

| Learning Objective

Identify the significance of ozone 
and the ozone layer to natural 
systems and organisms, to human 
life, and to the functioning of 
human communities, economies, 
and culture (for example, the role 
of the ozone layer in absorbing  
UV radiation).

Ozo
ne L

ayer

Ear
th

| Key Vocabulary

Ozone: A strong-smelling, reactive 
gas consisting of three oxygen 
atoms that occurs naturally in the 
stratosphere. It is often considered 
a pollutant at Earth’s surface, or 
troposphere, when in excess of 
normal trace amounts.

Ozone layer: A stratospheric layer 
of ozone that absorbs a portion of 
the Sun’s radiation, preventing it 
from reaching Earth’s surface.

Sun Protection Factor (SPF): A 
number used to indicate the 
effectiveness of a sunscreen for a 
specific time period.

UV Index: A scale used to 
estimate the risk of sunburn from 
ultraviolet radiation. It ranges 
from 0 to 10 (no risk to maximum 
risk), based on midday sunlight at 
a given location, time of year, and 
set of atmospheric conditions.

UV radiation: Radiation in the 
part of the electromagnetic 
spectrum where wavelengths are 
shorter than visible light, but 
longer than x-rays.

Before

Incoming
UV Photon

After

DNA mutation

Lesson 1

The Ozone Layer: Earth’s 
Natural Sunscreen
Students read California Connections: Don’t Forget Your Sunscreen!, a story that describes 

the role of ultraviolet (UV) radiation in causing sunburn and the role of the ozone layer in 
absorbing UV radiation—acting as Earth’s natural sunscreen.

Students identify their knowledge 
and understanding about the ozone 
layer, and preview key vocabulary 
and foundational concepts that they 
will build upon throughout the unit. 
An examination of the local UV index 
helps students understand that UV 
radiation exposure varies from place 
to place and that skin type is a factor 
for understanding the amount of Sun 
protection needed.

Students conclude that under 
“normal conditions,” the ozone 
layer provides a naturally occurring 
sunscreen, an ecosystem service 
that is essential to human life on 
Earth. This lesson sets the stage for 
advancing student understanding 
about the significance of the ozone 
layer to life on Earth, particularly in 
relation to human health and human 
social systems as a whole.

Background
Humans benefit from UV 

radiation. It is through exposure 
to UV-B radiation that Vitamin 
D production is stimulated in the 
body’s cells. Vitamin D is necessary 
for healthy bones and teeth, and may 
prevent certain cancers. However, 
overexposure to UV radiation can 
have adverse effects on many living 
organisms. UV radiation damages 

Hikers at Mount Whitney, California

Use this correlation in conjunction with the Procedures located on pages 38–39 of the Teacher’s Edition. Only procedure steps 
with a Common Core correlation are included in the table below.

Student Tasks Common Core Standards Applications

Vocabulary Development: For depth of understanding, vocabulary may be 
featured within the context of the unit instead of or in addition to the beginning  
of the lesson.

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context…

Steps 2 and 3: Students discuss the photographs and illustrations in the story 
California Connections: Don’t Forget Your Sunscreen! (Student Edition, pages 2–5) 
to make predictions. Students read the story in pairs and develop questions.

Suggestion: Refer to the Reading California Connections Using a Common Core 
Reading and Writing Focus on pages 28–32 to view specific suggestions for integrating 
Common Core standards while reading the selection not only for content, but for text 
structure as well.

RST.9–10.2: Determine the central ideas 
or conclusions of a text…

SL.9–10.2: Integrate multiple sources of 
information presented in diverse media 
or formats (e.g., visually, quantitatively, 
orally), evaluating the credibility and 
accuracy of each source.

SL.9–10.4: Present information, findings, 
and supporting evidence clearly, 
concisely, and logically…

Steps 4 and 5: Students observe Where in Earth’s Atmosphere Is the Ozone 
Layer? (Visual Aid #2) and Model of the Ozone Layer (Visual  Aid #3). Using slightly 
cracked and highly cracked colored eggs as a model of the Earth, they demonstrate 
the protective nature of the ozone layer.

SL.9–10.2: Integrate multiple sources of 
information presented in diverse media 
or formats (e.g., visually, quantitatively, 
orally), evaluating the credibility and 
accuracy of each source.

Step 6: Students will read aloud the first two pages of The UV Index and You 
(Student Edition, pages 6–7) and discuss what a UV index is and how to interpret the 
scale, and identify UV index ratings from different locations on the map.

RST.9–10.2: Determine the central ideas 
or conclusions of a text…

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context…

RST.9–10.7: Translate quantitative or 
technical information expressed in 
words in a text into visual form (e.g., a 
table or chart) and translate information 
expressed visually or mathematically 
(e.g., in an equation) into words.

SL.9–10.4: Present information, findings, 
and supporting evidence clearly, 
concisely, and logically…
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Student Tasks Common Core Standards Applications

Steps 7 and 8: Students read the section “How Much Sun Is Too Much for You?” 
in The UV Index and You. Students review the “Minutes to Skin Damage” by 
identifying how long they can stay in the Sun if the UV Index is 2, 5, and 8. Several 
students explain how they found their own “Minutes to Skin Damage.”

Refer to the “Protective Actions” chart at the bottom of The UV Index and You. 
Display the day’s UV index for the students’ location. Ask students what protective 
actions they would need to take if they go outside today. Ask students to review 
questions learned about the ‘ozone’.

Suggestion: Provide students the questions prior to reading the selection. As students 
find text to support their answers, have students write the page number in addition to 
the answers. 

RST.9–10.2: Determine the central ideas 
or conclusions of a text…

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context…

SL.9–10.4: Present information, findings, 
and supporting evidence clearly, 
concisely, and logically…

Step 9: Students turn to Hiking Mount Whitney (Student Workbook, pages 4–8), 
read the instructions, and refer to The UV Index and You to complete  
the essay.

Suggestion: Have students review the Scoring Tool to guide their writing. 

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.

WHST.9–10.2: Write informative/
explanatory texts, including the 
narration of historical events, scientific 
procedures/experiments, or technical 
processes.

WHST.9–10.4: Produce clear and 
coherent writing in which the 
development, organization, and style 
are appropriate to task, purpose, and 
audience.

WHST.9–10.9: Draw evidence from 
informational texts to support analysis, 
reflection, and research.
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Lesson 2: How Ozone Forms and What It Does

Students review prior knowledge about atmospheric layers and compare ground-
level ozone to stratospheric ozone. Students model how UV radiation influences the 
the oxygen-ozone cycle that occurs in the stratosphere.

Living Under One Roof
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Lesson 2 

Background
Most oxygen in the atmosphere 

is present as O2, two oxygen atoms 
bonded into one molecule. This 
is the type of oxygen that we 
breathe. Ozone, O3, contains three 
oxygen atoms and only occurs 
under special circumstances. At 
ground level (troposphere), ozone 
at high concentrations can be a 
pollutant—it is the main ingredient 

in smog. Most ground-level ozone 
forms when oxides of nitrogen and 
volatile organic compounds react 
in the presence of sunlight. Smog 
is often an urban problem because 
these pollutants concentrate where 
vehicle and industrial emissions 
are abundant. However, rural areas 
can experience smog and other air 
pollution problems resulting from 
wind transport of these pollutants 
from urban areas. Methane emissions 
also contribute to ground-level 
ozone and occur globally, even in 
rural areas. Sources of human-
caused methane emissions include 
burning natural gas, waste treatment, 
landfills, biomass burning, intense 
rice production, and dairy cattle 
agribusiness. Wetlands produce 
methane gas naturally. Ground-level 
ozone does not contribute to the high 
altitude (stratospheric) ozone layer.

Stratospheric ozone requires 
sunlight. The Sun’s intense UV 
radiation splits naturally abundant 
O2 into two separate atoms of oxygen. 
Radiation then causes these “free” 
oxygen atoms to bond with other 
O2 molecules, to form ozone (O3). 
UV radiation also splits apart ozone 
to re-form O2. This ongoing ozone 
production-destruction process 
explains why the ozone layer does not 
become a smothering blanket around 
Earth, but instead provides a thin 
protective layer that living creatures 
depend on as a natural sunscreen.

The ozone 
layer is not 
distributed 
evenly around 
Earth. Although much of it 
forms near the Equator where 
solar radiation is most intense, 
stratospheric wind currents pull  
this ozone-rich air up and away  
from the tropics, settling it over 
higher latitudes and the poles. This 
wind pattern is called Brewer-
Dobson circulation.

UV radiation comes in different 
wavelengths, and the ozone layer 
filters these wavelengths to varying 
degrees. The ozone layer does not 
block any UV-A rays, but it does block 
some UV-B rays and all UV-C rays. 
Because all UV-C rays are normally 
blocked, scientists can determine how 
much (or how little) ozone is in the 
ozone layer, by comparing the amount 
of UV-A to UV-C rays.

| Key Vocabulary

Dobson Spectrometer: An 
instrument used to compare 
two different wavelengths 
of ultraviolet radiation to 
determine the amount of ozone 
in the atmosphere.

Dobson Unit (DU): A unit of 
measurement of ozone found in 
the stratosphere.

Ground-level ozone: Ozone that 
forms in the troposphere when 
emissions from automobiles 
and industry react in the 
presence of heat and sunlight. 
Ground-level ozone is a major 
component of smog.

Spectrum: The distribution of 
energy emitted by a radiant 
source, arranged in order of 
wavelengths.

Vehicle emissions

| Learning Objective

Identify the significance of 
ozone and the ozone layer 
to natural systems and 
organisms, to human life, and 
to the functioning of human 
communities, economies, 
and culture (for example, 
the role of the ozone layer in 
absorbing UV radiation).

Ozo
ne L

ayer

Ear
th

Lesson 2

How Ozone Forms and  
What It Does
In this lesson, students continue to explore the properties of ozone and the ozone layer. 

Through a class discussion, students compare ground-level ozone to stratospheric ozone.

Students learn that although the 
chemical composition of the ozone is 
the same independent of altitude, if 
the concentration of ozone at ground 
level is too high, it is toxic to living 
things and can cause problems from 
lung and eye irritation to death. In 
the stratosphere, however, ozone 

performs essential functions in 
regulating Earth’s temperature and 
in absorbing UV radiation.

Students explore the oxygen-
ozone cycle in the stratosphere 
and use molecular models to 
demonstrate the role UV radiation 
has in that cycle. A reading 

introduces students to the way that 
scientists measure the ozone layer.

As students learn about ozone and 
the ozone layer, they lay a foundation 
for discussions in later lessons 
regarding the changes occurring in 
the ozone layer and their significance 
to life on Earth.

Landfill that produces methane

Use this correlation in conjunction with the Procedures located on pages 58–60 of the Teacher’s Edition. Only procedure steps 
with a Common Core correlation are included in the table below.

Student Tasks Common Core Standards Applications

Vocabulary Development: For depth of understanding, vocabulary may be 
featured within the context of the unit instead of or in addition to the beginning  
of the lesson.

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context…

Step 1: Students create an ozone layer chart, reflect on the previous lesson, and 
compare and contrast ozone that is found in the lower atmosphere with the ozone 
layer.

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions (one-on-one, in groups, and 
teacher-led) with diverse partners…, 
building on others’ ideas and expressing 
their own clearly and persuasively.

SL.9–10.4: Present information, findings, 
and supporting evidence clearly, 
concisely, and logically…

WHST.9–10.8: Gather relevant 
information from multiple authoritative 
print and digital sources…

WHST.9–10.9: Draw evidence from 
informational texts to support analysis, 
reflection, and research.

Steps 2 and 3: Students observe the projected images Los Angeles Smog (Visual 
Aid #4) and Ozone in the Atmosphere (Visual Aid #5) and note the smog rankings 
of various cities, and the relationship between smog and ozone. Have students 
complete What’s Up with the Ozone Layer? (Student Workbook, pages 9–12).

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context…

RST.9–10.7: Translate quantitative or 
technical information expressed in 
words in a text into visual form (e.g., a 
table or chart) and translate information 
expressed visually or mathematically 
(e.g., in an equation) into words.

RST.9–10.9: Compare and contrast 
findings presented in a text to those 
from other sources (including their 
own experiments), noting when the 
findings support or contradict previous 
explanations or accounts.
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Student Tasks Common Core Standards Applications

Steps 2 and 3 (Continued): WHST.9–10.8: Gather relevant 
information from multiple authoritative 
print and digital sources…

Steps 4–6: Students observe Natural Oxygen-Ozone Cycle (Visual Aid #6) and, in 
pairs, build three molecules of oxygen from modeling clay. Students listen to and 
read What’s Up with the Ozone Layer? Students model the effects of UV radiation 
on oxygen and ozone molecules.

Suggestion: Have students repeat this several times. After students are familiar with the 
process, have individuals create a scientific drawing of each of the steps of the process, 
making sure to label each step. Have students identify the text that supports each step of 
their drawing.

RST.9–10.2: Determine the central ideas 
or conclusions of a text…

RST.9–10.3: Follow precisely a complex 
multistep procedure when carrying out 
experiments, taking measurements, or 
performing technical tasks, attending 
to special cases or exceptions defined in 
the text.

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 9–10 texts  
and topics.

RST.9–10.7: Translate quantitative or 
technical information expressed in 
words in a text into visual form (e.g., a 
table or chart) and translate information 
expressed visually or mathematically 
(e.g., in an equation) into words.

RST.9–10.8: Assess the extent to 
which the reasoning and evidence in 
a text support the author’s claim or a 
recommendation for solving a scientific 
or technical problem.

RST.9–10.9: Compare and contrast 
findings presented in a text to those 
from other sources (including their 
own experiments), noting when the 
findings support or contradict previous 
explanations or accounts.

Step 7: Referring to the Ozone Layer Chart, each student volunteer one item of 
information they learned during the lesson to record in the table created in Step 1.

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions (one-on-one, in groups, and 
teacher-led) with diverse partners…, 
building on others’ ideas and expressing 
their own clearly and persuasively.
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Student Tasks Common Core Standards Applications

Step 8: Students answer the questions on pages 3 and 4 of What’s Up with the 
Ozone Layer?

WHST.9–10.1: Write arguments focused 
on discipline-specific content.

a)	 Introduce precise claim(s), distinguish 
the claim(s) from alternate or 
opposing claims, and create an 
organization that establishes clear 
relationships among the claim(s), 
counterclaims, reasons, and evidence.

b)	Develop claim(s) and counterclaims 
fairly, supplying data and evidence for 
each while pointing out the strengths 
and limitations of both claim(s) 
and counterclaims in a discipline-
appropriate form and in a manner that 
anticipates the audience’s knowledge 
level and concerns.

WHST.9–10.2: Write informative/
explanatory texts, including the 
narration of historical events, scientific 
procedures/experiments, or technical 
processes.

d)	Use precise language and domain-
specific vocabulary to manage the 
complexity of the topic and convey a 
style appropriate to the discipline and 
context as well as to the expertise of 
likely readers.

WHST.9–10.4: Produce clear and 
coherent writing in which the 
development, organization, and style 
are appropriate to task, purpose, and 
audience.
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Lesson 3: UV Radiation and the Web of Life

Students investigate the effects of increased levels of UV-B radiation on crops, 
oceanic food webs, and human health (skin cancer, cataracts, and weakened 
immune systems). They infer the ramifications of such outcomes on Earth’s natural 
systems and human social systems.
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Lesson 3 

Lesson 3

UV Radiation and the Web of Life
In this lesson, students expand their understanding of the role the ozone layer plays in 

absorbing excessive UV radiation by exploring the effects of increased UV-B radiation on 
different organisms: humans, plants (crops), and microorganisms in the Southern Ocean (also 
called the Antarctic Ocean).

Students learn that exposure to 
UV-B radiation can cause cancer 
and eye cataracts in humans and 
other animals, and it also weakens 
their immune systems. Students 
learn that UV-B radiation can alter 
DNA in living organisms, affect 

the ocean food web, and interrupt 
the production of crops, such as 
rice—a globally important food 
staple. While noting that the scope 
and potential environmental effects 
related to changes in the ozone 
layer are not yet fully understood, 

the final discussion in this lesson 
helps students see the significance 
of the ozone layer—especially in its 
ability to block excessive amounts 
of incoming UV-B radiation—that 
might otherwise influence natural 
systems and human social systems.

Humpback whales feeding

| Learning Objective

Identify the significance of 
ozone and the ozone layer 
to natural systems and 
organisms, to human life, and 
to the functioning of human 
communities, economies, 
and culture (for example, 
the role of the ozone layer in 
absorbing UV radiation).

Background
The ozone layer normally absorbs 

all of the UV-C radiation emitted 
by the Sun and partially filters 
UV-B radiation. Since the use of 
chlorofluorocarbons (CFCs) and other 
ozone-disrupting substances began, 
the ozone layer has become thinner, 
and more UV-B and UV-C radiation 
are reaching the surface of Earth. 
Studies show that increased levels 
of UV-B radiation can damage the 
DNA of living organisms. Damaged 
DNA causes many kinds of problems 
for humans, from cataracts and skin 
cancer to a weakened immune system 
and an overall lack of growth and 
functioning of cells. The effects of 
increased UV radiation on human 
health will increase the costs of health 
and community services and further 
burden governmental services. 

Lack of UV radiation can also have 
significant effects on the health of 
ecosystems and humans. Historically, 
diseases caused by the bacterial genus 
Rickettsia are thought to have resulted 

from lack of sunlight (specifically  
UV radiation) in polluted cities.

In plants and phytoplankton, 
damaged DNA can affect their 
ability to photosynthesize, to grow, 
and to reproduce. A reduction in 
these populations would likely affect 
organisms that depend on plants and 
phytoplankton for food or shelter, 
and it may affect the entire ecosystem. 
In marine ecosystems where species 
migrate great distances, fishery 
populations may be affected globally. 
Changes in fisheries and crop 
production will cause food shortages.

Typically, polar marine ecosystems 
are among the most biologically 
productive waters on Earth. Today, 
the highest levels of UV radiation 
on Earth are being recorded on 
Antarctica. Scientists believe that 
increased UV radiation may cause a 
20% loss in Antarctic phytoplankton 
and krill populations. Because 
phytoplankton and krill form the 
foundation of polar food webs, this 
loss may have a domino effect on 
global marine ecosystems.

The oceanic food web, including 
plankton, plays a vital role in 
Earth’s natural systems and is 
important to the functioning 
of human communities and 
economies. Without the benefit of 
the carbon-absorbing and oxygen-

producing 
plankton, the 
atmosphere 
would poison us 
rather than provide the air we breathe. 
Without the microorganisms at  
the base of the oceanic food chain, 
the oceans would soon become 
lifeless, no longer making essential 
goods available to our economies 
and cultures.

Ozo
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Phytoplankton

| Key Vocabulary

Adaptation: A change in the 
body or behavior of a species in 
response to a new environmental 
condition. Adaptation occurs 
over several generations.

Ecosystem: A specific area, 
such as a kelp forest, that 
contains a characteristic set 
of interdependent species that 
interact with each other and the 
abiotic components found there.

Food web: A group of food chains 
interacting in an ecosystem.

Melanoma: A form of skin  
cancer that originates in the  
cells that produce the skin 
pigment melanin.

Use this correlation in conjunction with the Procedures located on pages 74–75 of the Teacher’s Edition. Only procedure steps with 
a Common Core correlation are included in the table below.

Student Tasks Common Core Standards Applications

Vocabulary Development: For depth of understanding, vocabulary may be 
featured within the context of the unit instead of or in addition to the beginning  
of the lesson.

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 9–10 texts  
and topics.

Step 1: Refocus students’ attention by asking:

■  ■ What tool is used to measure ozone?

■  ■ Is the measurement a direct measurement of ozone?

■  ■ What happens to skin when there is not enough ozone in the stratosphere to 
protect us? 

■  ■ How many think that plants and animals are affected the same ways as humans 
by too much UV radiation?

 
Suggestion: Provide students time to discuss in small groups prior to having students 
share their responses with the entire group. 

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions (one-on-one, in groups, and 
teacher-led) with diverse partners…, 
building on others’ ideas and expressing 
their own clearly and persuasively.

Step 2: In three groups, students read one of the case studies: Effects of UV 
Radiation on Human Health (Student Edition, pages 8–9), Effects of UV Radiation 
on the Oceanic Food Web (Student Edition, pages 10–11), or Effects of UV 
Radiation on Crop Production (Student Edition, pages 12–13).

RST.9–10.2: Determine the central ideas 
or conclusions of a text…

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 9–10 texts  
and topics.

Steps 3 and 4: In smaller groups of three or four, students turn to Notes on the 
Effects of UV Radiation (Student Workbook, page 13), review the instructions, and 
prepare to report on their assigned case study to the rest of the class.

After 20 minutes, one representative from each group present their assigned case 
study to the class. Students in other groups will listen and ask clarifying questions in 
order to complete all sections of Notes on the Effects of UV Radiation.

Suggestion: Have students submit clarifying questions in written format to encourage 
thoughtful questions.

RST.9–10.2: Determine the central ideas 
or conclusions of a text…

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 9–10 texts  
and topics.
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Student Tasks Common Core Standards Applications

Steps 3 and 4 (Continued): SL.9–10.3: Evaluate a speaker’s point 
of view, reasoning, and use of evidence 
and rhetoric, identifying any fallacious 
reasoning or exaggerated or distorted 
evidence.

SL.9–10.4: Present information, findings, 
and supporting evidence clearly, 
concisely, and logically…such that 
listeners can follow the line of reasoning 
and the organization, development, 
substance, and style are appropriate to 
purpose (e.g., argument, narrative, 
informative, response to literature 
presentations), audience, and task. CA

a)	Plan and deliver an informative/
explanatory presentation that: 
presents evidence in support of 
a thesis, conveys information 
from primary and secondary 
sources coherently, uses domain 
specific vocabulary, and provides 
a conclusion that summarizes the 
main points. (9th or 10th grade) CA

SL.9–10.6: Adapt speech to a variety 
of contexts and tasks, demonstrating 
command of formal English when 
indicated or appropriate…

Step 5: Lead the students in a discussion summarizing the effects resulting from 
increased UV radiation on humans and other living organisms and the role of the 
ozone layer in protecting life on Earth from too much UV-B radiation. Project Ozone 
Layer Connection (Visual Aid #7) and ask students the following questions:

■  ■ How does increasing UV radiation exposure affect human health? 

■  ■ How do marine ecosystems respond to changes in UV radiation? How might 
these changes affect people?

■  ■ How do certain crops respond to changes in UV radiation?

■  ■ How might these changes affect people? (Reduced crop yields) 

■  ■ As a result of increasing UV radiation, what costs or consequences do human 
communities face? 

■  ■ What did we learn in the last lesson about a function the ozone layer serves for 
life on Earth? 

■  ■ Because we are seeing more cases of skin cancer, more weakened immune 
systems, changes to populations of  phytoplankton and krill, and reduced crop 
production, what do you think might be happening to the ozone layer?

■  ■ What do you think would happen to life on Earth if the ozone layer were to 
become thinner than it is under normal  conditions? 

 
Suggestion: Have students create a graphic organizer with the answers from the 
questions that were posed. Ask students to compare the graphic organizer Ozone Layer 
Connection (Visual Aid #7) to what they created. 

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions (one-on-one, in groups, 
and teacher-led) with diverse partners 
on grades 9–10 topics, texts, and issues, 
building on others’ ideas and expressing 
their own clearly and persuasively.

a)	 Come to discussions prepared, 
having read and researched material 
under study; explicitly draw on that 
preparation by referring to evidence 
from texts and other research on 
the topic or issue to stimulate a 
thoughtful, well-reasoned exchange 
of ideas.

b)	Work with peers to set rules for 
collegial discussions and decision-
making (e.g., informal consensus, 
taking votes on key issues, 
presentation of alternate views), clear 
goals and deadlines, and individual 
roles as needed.
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Student Tasks Common Core Standards Applications

Step 5 (Continued): c)	 Propel conversations by posing and 
responding to questions that relate 
the current discussion to broader 
themes or larger ideas; actively 
incorporate others into the discussion; 
and clarify, verify, or challenge ideas 
and conclusions.

d)	Respond thoughtfully to diverse 
perspectives, summarize points of 
agreement and disagreement, and, 
when warranted, qualify or justify 
their own views and understanding 
and make new connections in light 
of the evidence and reasoning 
presented.

SL.9–10.3: Evaluate a speaker’s point 
of view, reasoning, and use of evidence 
and rhetoric, identifying any fallacious 
reasoning or exaggerated or distorted 
evidence.

SL.9–10.4: Present information, findings, 
and supporting evidence clearly, 
concisely, and logically…such that 
listeners can follow the line of reasoning 
and the organization, development, 
substance, and style are appropriate to 
purpose (e.g., argument, narrative, 
informative, response to literature 
presentations), audience, and task. CA

SL.9–10.6: Adapt speech to a variety 
of contexts and tasks, demonstrating 
command of formal English when 
indicated or appropriate…
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Lesson 4: Ozone Depletion: A Natural Process

Students model catalytic reactions that destroy ozone, then examine news reports of 
natural sources that can lead to ozone layer thinning. Through examination of real-
world data, students determine how natural systems contribute to ozone depletion.
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Lesson 4 

Lesson 4

Ozone Depletion:  
A Natural Process
In this lesson, students learn that ozone destruction is the result of natural processes that are 

essential to the health of natural systems, as well as the result of human behaviors that cause 
ozone layer thinning. The lesson begins with students using molecular models to explore how 
elements, such as chlorine and bromine, catalyze the destruction of ozone.

Applying what they now know 
about the ozone layer and ozone in 
the atmosphere, students observe 
changes in the ozone layer across the 
globe and over time. The class then 
learns about several natural events 
that affect the ozone layer, such as 
volcanic eruptions, stratospheric 
cloud formation over the Antarctic, 
and solar flares. They then examine 
data to determine how these natural 

phenomena influence long-term 
ozone thinning. This lesson prepares 
students for the upcoming lesson in 
which human activities that produce 
or use ozone-depleting substances 
are examined. 

Background
The Antarctic ozone hole is caused 

by the winter polar vortex (cyclone) 
that traps air at the pole and causes 

it to become extremely cold. Polar 
clouds made of ice crystals form in 
this cold air. These clouds can be 
as high as 80,000 feet in altitude, 
making them among the highest and 
coldest clouds (-287 ° F or -177 ° C) 
on Earth. Cold temperatures allow 
a unique chemical reaction to occur 
that causes chlorine to concentrate 
on the ice crystals. When spring 
arrives on Antarctica, so do sunshine 

Stratospheric polar clouds

| Learning Objective

Provide examples of how natural 
systems and human communities 
can affect Earth’s ozone layer.

and UV radiation. The concentrated 
chlorine and the cold temperatures 
cause a rapid ozone-destroying 
reaction, resulting in what is 
becoming an annually occurring 
ozone hole during the Antarctic 
spring. Because temperatures are 
much warmer during an Arctic 
winter, polar clouds there do not 
concentrate chlorine as they do over 
Antarctica. The winter of 1999–2000 
was an exception; in May 2000, a 

“low ozone event” was recorded in 
the Arctic with a 65% loss of ozone.

Excessive greenhouse gases 
below the ozone layer trap radiation 
and heat reflected from Earth’s 
surface and the lower atmosphere. 
This loss of heat combined with 
a thinner ozone layer causes the 
upper stratosphere to cool. Scientists 
theorize that colder stratospheric 
temperatures could potentially 
catalyze ozone depletion in the 
Arctic, as it has during the cold 
Antarctic winters.

Natural sources contribute about 
17% of the chlorine and about 24% 

of the bromine 
currently 
measured in the 
stratosphere. 
The percentages will change as 
human sources of chlorine and 
bromine are reduced through 
phaseouts of ODSs, but natural 
sources will still not be enough to 
cause ozone thinning on their own.

It is important to note that not 
all human uses of chlorine are 
bad for the ozone layer. Chlorine 
used in household cleaners, by dry 
cleaners, in swimming pools, and 
by wastewater treatment facilities 
for killing bacteria is rapidly 
converted to forms that are water 
soluble, a form in which they are 
more readily washed out in the 
lower atmosphere.

| Key Vocabulary

Antarctic ozone “hole:” An area 
of the ozone layer over the South 
Pole that is often seasonally 
depleted of ozone.

Bromine: A chemical element that 
occurs naturally in sea water as a 
gas and in salts.

Catalyst: A substance that 
facilitates or increases the rate of 
a chemical reaction.

Chlorine: A chemical element that 
is found commonly in gaseous, 
liquid, and solid forms.

Emissions: The release of matter 
or energy into the environment 
including gases, particulates, 
noise, vibrations, light, heat, 
radiation, and odors.

Stratospheric polar clouds: 
Clouds made of ice crystals  
that form 80,000 feet above 
Earth’s poles. 

Eruption of Karymsky Volcano, Kamchatka, Russia

Use this correlation in conjunction with the Procedures located on pages 90–92 of the Teacher’s Edition. Only procedure steps 
with a Common Core correlation are included in the table below.

Student Tasks Common Core Standards Applications

Vocabulary Development: For depth of understanding, vocabulary may be 
featured within the context of the unit instead of or in addition to the beginning  
of the lesson.

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context…

Steps 1–3: In pairs, have students model how ozone is created from oxygen as a 
result of UV radiation, and how chlorine atoms interact with gases in the atmosphere 
using the modeling clay. 

Project Ozone Destruction Process (Visual Aid #8). Students use blue modeling 
clay to create one molecule of ozone, one molecule of oxygen, and one free oxygen 
atom. 

Students listen as Step 1 of the Ozone Destruction Process is read aloud, and they 
use yellow modeling clay to create two chlorine atoms. 

Students listen as Steps 2 and 3 of the Ozone Destruction Process is read aloud, 
and they demonstrate each reaction using their modeling clay. 

Have students discuss the reactions using the following questions:

■  ■ What happens to the ozone in this reaction?

■  ■ What happens to the free chlorine atoms in this reaction?

RST.9–10.3: Follow precisely a complex 
multistep procedure when carrying out 
experiments, taking measurements, or 
performing technical tasks, attending 
to special cases or exceptions defined in 
the text.

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions (one-on-one, in groups, and 
teacher-led) with diverse partners…, 
building on others’ ideas and expressing 
their own clearly and persuasively.

SL.9–10.3: Evaluate a speaker’s point 
of view, reasoning, and use of evidence 
and rhetoric, identifying any fallacious 
reasoning or exaggerated or distorted 
evidence.

SL.9–10.4: Present information, findings, 
and supporting evidence clearly, 
concisely, and logically…such that 
listeners can follow the line of reasoning 
and the organization, development, 
substance, and style are appropriate to 
purpose (e.g., argument, narrative, 
informative, response to literature 
presentations), audience, and task. CA

SL.9–10.5: Make strategic use of digital 
media (e.g., textual, graphical, audio, 
visual, and interactive elements) in 
presentations to enhance understanding 
of findings, reasoning, and evidence and 
to add interest.
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Student Tasks Common Core Standards Applications

Steps 1–3 (Continued): SL.9–10.6: Adapt speech to a variety 
of contexts and tasks, demonstrating 
command of formal English when 
indicated or appropriate…

Steps 4 and 5: Project Antarctic Ozone Hole Timeline (Visual Aid #9). Have 
students identify the spectrometer legend at the bottom, which shows ozone levels 
in Dobson Units (DU). Have students interpret the timeline by answering, “What has 
happened to the ozone layer over the Antarctic in the past 25 years?”

Explain that “hole” is somewhat of a misnomer; it really is an area of thinning of the 
ozone layer.

In pairs or as a whole class, students read aloud What Could Be Causing the 
Antarctic Ozone Hole? (Student Edition, page 14) and answer the following questions:

■  ■ Why would people be concerned about this growing “hole”? 

■  ■ What do you think is causing this ozone depletion?

RST.9–10.1: Cite specific textual evidence 
to support analysis of science and 
technical texts, attending to the precise 
details of explanations or descriptions.

RST.9–10.2: Determine the central ideas 
or conclusions of a text…

RST.9–10.3: Follow precisely a complex 
multistep procedure when…taking 
measurements…

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 9–10 texts  
and topics.

RST.9–10.7: Translate quantitative or 
technical information expressed in 
words in a text into visual form (e.g., a 
table or chart) and translate information 
expressed visually or mathematically 
(e.g., in an equation) into words.

RST.9–10.10: By the end of grade 10, read 
and comprehend science/technical texts 
in the grades 9–10 text complexity band 
independently and proficiently.

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions (one-on-one, in groups, and 
teacher-led) with diverse partners…, 
building on others’ ideas and expressing 
their own clearly and persuasively.

WHST.9–10.8: Gather relevant 
information from multiple authoritative 
print…sources…

WHST.9–10.9: Draw evidence from 
informational texts to support analysis, 
reflection, and research.
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Student Tasks Common Core Standards Applications

Steps 6 and 7: Project Headlines About the Ozone Layer (Visual Aid #10). Have 
students note that each headline appeared within the last decade. In pairs, have 
students read one of the three articles (Report 1 [solar flares], Report 2 [volcanic 
eruption], or Report 3 [polar clouds]) from News Reports (Student Edition, pages 
15–16). Tell students to turn to Ozone Destruction (Student Workbook, pages 14–15). 
As students read their assigned news report, have them complete the first two rows 
about their topic in the chart on Ozone Destruction with their partner.

Lead a class discussion with students about the three natural phenomena. 

■  ■ Project Solar Flares (Visual Aid #11). Students who read about solar flares 
explain what solar flares are and how they affect the ozone layer.

■  ■ Project Volcanic Eruptions (Visual Aid #12). Students who read about volcanic 
eruptions explain what  they are and how they affect the ozone layer.

■  ■ Project Stratospheric Polar Clouds and the Ozone Layer (Visual Aid #13). 
Students who read about stratospheric polar clouds explain what they are and 
how they affect the ozone layer.

 
Students will record information about each phenomenon on Ozone Destruction.

RST.9–10.2: Determine the central ideas 
or conclusions of a text…

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 9–10 texts  
and topics.

RST.9–10.8: Assess the extent to 
which the reasoning and evidence in 
a text support the author’s claim or a 
recommendation for solving a scientific 
or technical problem.

RST.9–10.10: By the end of grade 10, read 
and comprehend science/technical texts 
in the grades 9–10 text complexity band 
independently and proficiently.

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions (one-on-one, in groups, and 
teacher-led) with diverse partners…, 
building on others’ ideas and expressing 
their own clearly and persuasively.

SL.9–10.6: Adapt speech to a variety 
of contexts and tasks, demonstrating 
command of formal English when 
indicated or appropriate…

Steps 8–11: Project Comparing Solar Flares to Ozone Levels (Visual Aid #14) and 
have students compare the pattern of solar flares occurring in cycles.

Project Comparing Volcanic Eruptions to Ozone Levels (Visual Aid #15) and have 
students discuss if volcanic eruptions  are an important cause of ozone thinning. 
Explain to students that while some volcanic emissions can reach the stratosphere, 
in the past century they have not been large enough or lasted long enough to cause 
long-term changes to the ozone layer.

Project Comparing Stratospheric Clouds to Ozone Levels (Visual Aid #16). Help 
students interpret the graph that shows that the amount of water vapor in the 
stratosphere has steadily increased. 

RST.9–10.1: Cite specific textual evidence 
to support analysis of science and 
technical texts, attending to the precise 
details of explanations or descriptions.

RST.9–10.2: Determine the central ideas 
or conclusions of a text…

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 9–10 texts  
and topics.

RST.9–10.6: Analyze the author’s 
purpose in providing an explanation, 
describing a procedure, or discussing 
an experiment in a text, defining the 
question the author seeks to address.

RST.9–10.7: Translate quantitative or 
technical information expressed in 
words in a text into visual form (e.g., a 
table or chart) and translate information 
expressed visually or mathematically 
(e.g., in an equation) into words.
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Student Tasks Common Core Standards Applications

Steps 8–11 (Continued): RST.9–10.8: Assess the extent to 
which the reasoning and evidence in 
a text support the author’s claim or a 
recommendation for solving a scientific 
or technical problem.

RST.9–10.9: Compare and contrast 
findings presented in a text to those 
from other sources (including their 
own experiments), noting when the 
findings support or contradict previous 
explanations or accounts.

RST.9–10.10: By the end of grade 10, read 
and comprehend science/technical texts 
in the grades 9–10 text complexity band 
independently and proficiently.

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions (one-on-one, in groups, and 
teacher-led) with diverse partners…, 
building on others’ ideas and expressing 
their own clearly and persuasively.

SL.9–10.3: Evaluate a speaker’s point 
of view, reasoning, and use of evidence 
and rhetoric, identifying any fallacious 
reasoning or exaggerated or distorted 
evidence.

SL.9–10.4: Present information, findings, 
and supporting evidence clearly, 
concisely, and logically…such that 
listeners can follow the line of reasoning 
and the organization, development, 
substance, and style are appropriate to 
purpose (e.g., argument, narrative, 
informative, response to literature 
presentations), audience, and task. CA

SL.9–10.5: Make strategic use of digital 
media (e.g., textual, graphical, audio, 
visual, and interactive elements) in 
presentations to enhance understanding 
of findings, reasoning, and evidence and 
to add interest.

SL.9–10.6: Adapt speech to a variety 
of contexts and tasks, demonstrating 
command of formal English when 
indicated or appropriate. (See grades 
9–10 Language standards 1 and 3 for 
specific expectations.)
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Student Tasks Common Core Standards Applications

Step 12: Students complete Part 2 of Ozone Destruction for homework. WHST.9–10.7: Conduct short…research 
projects to answer a question (including 
a self-generated question) or solve 
a problem; …synthesize multiple 
sources on the subject, demonstrating 
understanding of the subject under 
investigation.

WHST.9–10.8: Gather relevant 
information from multiple authoritative 
print and digital sources…

WHST.9–10.9: Draw evidence from 
informational texts to support analysis, 
reflection, and research.
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Lesson 5: Miracle Products of the 1930s to 1970s

Students use information cards to identify everyday products, such as refrigerators, 
solvents, inhalers, and fire extinguishers, that use CFCs or halon-containing 
compounds. Students learn that these are “ozone-depleting substances” that affect 
the ozone layer.
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Lesson 5 

Lesson 5

Miracle Products of the  
1930s to 1970s
In this lesson, students investigate human activities and practices that affect the ozone layer. 

Students have learned that natural processes produce chlorine and bromine gases that affect 
the ozone layer, and they now turn their attention to how human activities and practices 
influence the ozone layer.

Students examine information 
cards of common products and 
identify and chart the chemical 
in each item that affects the 
ozone layer. Students learn that 
chlorof luorocarbons (CFCs) and 
hydrochlorof luorocarbons (HCFCs) 
are man-made compounds that 
contain either chlorine or bromine, 
and they examine the periodic 
table of elements to learn about the 
properties of this family of gases. 

Students identify products that 
contain ozone-depleting substances 
(ODSs) and learn about their ozone-
depleting potential (ODP). This 
lesson also demonstrates the wide-
reaching cultural and economic 
roles that products using ozone-
depleting substances have in our 
society. This lesson will help 
students see why the phaseout and 
banning of these chemicals requires 
the development of safe and cost-

effective alternatives, which will be 
explored in a later lesson.

Background
The man-made gases that contain 

only chlorine, fluorine, and carbon 
are called chlorofluorocarbons 
(CFCs). CFCs, carbon tetrachloride 
(CCl4), and methyl chloroform 
(CH3CCl3) are the most significant 
chlorine-containing gases emitted 

Spraying strawberries

by human activities. When CFCs 
were discovered to be damaging to 
the ozone layer, industry substituted 
hydrochlorofluorocarbons (HCFCs) 
in aerosol and coolant products that 
used CFCs. HCFCs are similar to 
CFCs in composition but include 

hydrogen, resulting in compounds 
that contain less chlorine, and thus 
are less damaging to the ozone layer. 
HCFCs are a temporary substitute for 
CFCs, and the U.S. production and 
use of HCFCs are scheduled to be 
phased out by 2030.

The space shuttle and other 
rocket-powered aircraft release 
reactive chlorine gases directly in the 
stratosphere. However, the amount 
of chlorine released is very small 
compared to other anthropogenic 
sources of CFCs and halon-containing 
compounds.

Natural sources of atmospheric 
chlorine and bromine include 
volcanic eruptions, sea spray 
evaporation, and some marine and 
terrestrial organisms that produce 
methyl chloride (CH3Cl) and methyl 
bromide (CH3Br). Unlike CFCs and 
HCFCs, these naturally occurring 
chlorine and bromine gases are water 
soluble. When released in the lower 
atmosphere, they quickly dissolve in 
precipitation and are literally “washed 
out.” Therefore, only a small fraction 
of these emissions reaches  
the stratosphere.

Ozone-depleting substances (ODSs) 
are also greenhouse gases. Scientists 
have created the Global Warming 
Potential (GWP) index that estimates 

the amount a 
greenhouse gas 
contributes to 
climate change. 
As the most abundant greenhouse 
gas, carbon dioxide is the benchmark 
for this 0 to 1 index, with a GWP of 1. 
ODSs are also rated against each other 
in a scale called the Ozone Depletion 
Potential. These indices account 
for the atmospheric lifetime of a 
substance—how long it remains in the 
atmosphere. Recently, methyl bromide 
was found to be 60 times worse than 
chlorine. Scientists are unsure how 
global climate change could affect 
atmospheric interactions.

Carbon dioxide pollution

| Key Vocabulary

Aerosol: A suspension of fine 
solid or liquid particles in a gas. 

Chlorofluorocarbon (CFC): A 
compound made of chlorine, 
fluorine, and carbon once used 
in aerosol sprays and as a coolant, 
propellant, and cleaning solvent.

Halogen: The group of elements 
that includes chlorine, bromine, 
fluorine, iodine, and astatine.

Halon: A chemical compound 
made with the element bromine. 

Hydrochlorofluorocarbon 
(HCFC): A compound made of 
hydrogen, chlorine, fluorine, and 
carbon that is less destructive 
to the atmosphere than 
chlorofluorocarbons.

Methyl bromide: An agricultural 
pesticide and fumigant used to 
prevent soil diseases and to kill 
weeds, insects, and worms. 

Ozone-depleting substance 
(ODS): Chemicals that react with 
ozone and ultraviolet radiation to 
destroy the ozone layer.

| Learning Objectives

Provide examples of how 
natural systems and human 
communities can affect Earth’s 
ozone layer.

Describe how human activities 
and practices influence the 
ozone layer (for example, the 
use of refrigerants, aerosol 
propellants, fire extinguishers).

Use this correlation in conjunction with the Procedures located on pages 112–114 of the Teacher’s Edition. Only procedure steps 
with a Common Core correlation are included in the table below.

Student Tasks Common Core Standards Applications

Vocabulary Development: For depth of understanding, vocabulary may be 
featured within the context of the unit instead of or in addition to the beginning  
of the lesson.

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context…

Step 1: Project Which Can You Live Without? (Visual Aid #17).

Ask students:

■  ■ Which item or items contain ozone-destroying chemicals?

■  ■ Which product would you be willing to do without to save the ozone layer?

RST.9–10.1: Cite specific textual evidence 
to support analysis of science and 
technical texts…

RST.9–10.2: Determine the central ideas 
or conclusions of a text…

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases…

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions…

Steps 3–5: Divide the class into twelve groups. Have each of the twelve groups 
read one of the Miracle Products (Information Cards #1–12) and determine what 
component of the product is likely to have a connection with the ozone layer and 
what element from the product will catalyze the destruction of ozone.

Project Sources of Chlorine and Bromine Gas Emissions (Visual Aid #18). Ask a 
student in each group to hold up their assigned Miracle Products information card 
while another group member shares some information about the product with the 
class. As each group shares information, a third student from the group will write the 
“chemicals involved” on the projected Sources of Chlorine and Bromine Emissions.

When all groups have shared their Miracle Products, have students compare the 
products they have with the Sources of Chlorine and Bromine Gas Emissions. 

RST.9–10.1: Cite specific textual evidence 
to support analysis of science and 
technical texts, attending to the precise 
details of explanations or descriptions.

RST.9–10.2: Determine the central ideas 
or conclusions of a text; trace the text’s 
explanation or depiction of a complex 
process, phenomenon, or concept; 
provide an accurate summary of the text.

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 9–10 texts and 
topics.

RST.9–10.6: Analyze the author’s 
purpose in providing an explanation…, 
defining the question the author seeks 
to address.
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Student Tasks Common Core Standards Applications

Steps 3–5 (Continued): RST.9–10.7: …translate information 
expressed visually or mathematically 
(e.g., in an equation) into words.

RST.9–10.8: Assess the extent to 
which the reasoning and evidence in 
a text support the author’s claim or a 
recommendation for solving a scientific 
or technical problem.

RST.9–10.9: Compare and contrast 
findings presented in a text to those 
from other sources (including their 
own experiments), noting when the 
findings support or contradict previous 
explanations or accounts.

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions…

SL.9–10.3: Evaluate a speaker’s point 
of view, reasoning, and use of evidence 
and rhetoric, identifying any fallacious 
reasoning or exaggerated or distorted 
evidence.

SL.9–10.4: Present information, findings, 
and supporting evidence clearly, 
concisely, and logically…such that 
listeners can follow the line of reasoning 
and the organization, development, 
substance, and style are appropriate to 
purpose (e.g., argument, narrative, 
informative, response to literature 
presentations), audience, and task. CA

SL.9–10.5: Make strategic use of digital 
media (e.g., textual, graphical, audio, 
visual, and interactive elements) in 
presentations to enhance understanding 
of findings, reasoning, and evidence and 
to add interest.

SL.9–10.6: Adapt speech to a variety 
of contexts and tasks, demonstrating 
command of formal English when 
indicated or appropriate…
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Student Tasks Common Core Standards Applications

Steps 6–8: Project Periodic Table of Elements (Visual Aid #19) and point out that 
CFCs and halon-containing compounds are  all from the halogen family of elements. 
Explain that halogens have seven electrons in their outer shell—making them one 
short of a full shell, which makes them easily combine with many different elements. 
Tell students that CFCs and HCFCs are man-made compounds that all contain 
either chlorine or bromine (halogen elements). Remind students that these gases 
are nonreactive in the troposphere, but when they get to the stratosphere and the 
amount of UV radiation increases, they become very reactive and can break apart 
ozone molecules. UV radiation breaks these molecules to release free chlorine or 
bromine atoms, which act as catalysts in the destruction of ozone molecules.

Suggestion: Provide students the opportunity to discuss note-taking strategies they use. 
Have students use one of the strategies discussed and share with each other at the end of 
this mini-lecture.

Project Sources of Chlorine and Bromine Gas Emissions and have students 
complete the “Natural Conditions” together. Have students identify any of the 
“miracle products” discussed that they use in their daily lives. Have volunteers read 
aloud Sources That Destroy Ozone (Student Workbook, pages 16–19) to the class 
while others follow along.

Suggestion: Have students read Sources That Destroy Ozone individually before 
breaking into pairs to re-read the selection. 

RST.9–10.1: Cite specific textual evidence 
to support analysis of science and 
technical texts, attending to the precise 
details of explanations or descriptions.

RST.9–10.2: Determine the central ideas 
or conclusions of a text; trace the text’s 
explanation or depiction of a complex 
process, phenomenon, or concept; 
provide an accurate summary of the text.

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 9–10 texts  
and topics.

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions…

SL.9–10.6: Adapt speech to a variety 
of contexts and tasks, demonstrating 
command of formal English when 
indicated or appropriate…

Steps 9 and 10: Project Miracle Products’ ODP (Visual Aid #20). 

Have students answer:

■  ■ Which products are the most destructive to the ozone?

■  ■ Why are they more destructive?

 
Project Stratospheric Gas Sources (Visual Aid #21). Have students compare where 
gases that catalyze ozone destruction come from. Students should note that in 
this data set the total chlorine is 160 times more abundant in the stratosphere than 
bromine. Emphasize that while natural events and processes do contribute to ozone 
thinning, human activities are the most significant factor in ozone depletion. 

RST.9–10.1: Cite specific textual evidence 
to support analysis of science and 
technical texts, attending to the precise 
details of explanations or descriptions.

RST.9–10.2: Determine the central ideas 
or conclusions of a text; trace the text’s 
explanation or depiction of a complex 
process, phenomenon, or concept; 
provide an accurate summary of the text.

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 9–10 texts  
and topics.

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions…

SL.9–10.6: Adapt speech to a variety 
of contexts and tasks, demonstrating 
command of formal English when 
indicated or appropriate…
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Student Tasks Common Core Standards Applications

Step 11: Students complete Parts 1 and 2 of Sources That Destroy Ozone  
for homework.

WHST.9–10.1: Write arguments focused 
on discipline-specific content.

a)	 Introduce precise claim(s), distinguish 
the claim(s) from alternate or 
opposing claims, and create an 
organization that establishes clear 
relationships among the claim(s), 
counterclaims, reasons, and evidence.

b)	Develop claim(s) and counterclaims 
fairly, supplying data and evidence for 
each while pointing out the strengths 
and limitations of both claim(s) 
and counterclaims in a discipline-
appropriate form and in a manner that 
anticipates the audience’s knowledge 
level and concerns.

WHST.9–10.2: Write informative/
explanatory texts, including the 
narration of historical events, scientific 
procedures/experiments, or technical 
processes.

d)	Use precise language and domain-
specific vocabulary to manage the 
complexity of the topic and convey a 
style appropriate to the discipline and 
context as well as to the expertise of 
likely readers.

WHST.9–10.4: Produce clear and 
coherent writing in which the 
development, organization, and style 
are appropriate to task, purpose, and 
audience.

WHST.9–10.5: Develop and strengthen 
writing as needed by planning, revising, 
editing, rewriting, or trying a new 
approach, focusing on addressing what 
is most significant for a specific purpose 
and audience.

WHST.9–10.9: Draw evidence from 
informational texts to support analysis, 
reflection, and research.
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Lesson 6: Saving the Ozone Layer

Students discuss how science influences policymaking. They review the Montreal 
Protocol that is aimed at monitoring and improving the health of the ozone layer. 
Students discuss the factors that contribute to uncertainty in predicting the future 
of the ozone layer.
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Lesson 6 

Lesson 6

Saving the Ozone Layer
In the previous lessons, students learned that both natural events and processes, as well as 

human products and practices, influence the ozone layer, and that human activity may be 
causing detrimental effects on the ozone layer.

In this lesson, students are 
introduced to the policy and 
management side of the controversy 
surrounding atmospheric health, 
and the role that science has played 
in that decision making from the 
1980s to the present.

Students are first presented with 
a summary that outlines actual 
restrictions on the production and 
use of ozone-depleting substances 
established by the Montreal 
Protocol. They then learn that 
the restrictions set forth by this 
international agreement and 
more recent amendments and 
adjustments to the policies in the 
Montreal Protocol are based on 
evidence that is being accumulated 

by the global scientific community. 
Lastly, students explore the 
uncertainties of predictions about 
the ozone layer, learning about 
the limitations of our scientific 
knowledge. Overall, students 
discover how scientific information, 
however imperfect or incomplete, 
guides global policymaking 
regarding the ozone layer. 

Background
The 1985 discovery of the 

Antarctic ozone hole sparked 
international concern. Recognizing 
the need to collectively address 
ozone-layer depletion, 20 nations 
established the landmark treaty, the 
Montreal Protocol, in 1987. This 

treaty resulted in the creation of 
phaseout schedules for ozone-
depleting substances (ODSs). As new 
scientific findings have been brought 
forth to policy makers, regulations 
have been amended, adjusting 
schedules for specific ODSs.

Even after the phaseout period 
ends, ozone-depleting emissions 
will continue to occur over the 
next several decades, due to several 
factors. First, developing countries 
have a grace period that allows 
them to continue using ODSs until 
affordable alternatives are identified. 
Second, reservoirs of ODSs exist 
at ground level and within the 
atmosphere. Older refrigerators, pre-
1990 cars that used CFC coolants, 

Earth

and decomposing foam products 
all release CFCs. Finally, some 
ODSs are cheaper than the new 
alternatives. Because of this, illegal 
trade and traffic of banned ODSs 
has been an issue. 

Scientists continue to research 
the ozone layer, providing up-to-
date knowledge to global policy 
makers. Their knowledge, however, 
is limited by a variety of factors. 
Insufficient historical data, faulty 
data, or variables that are not even 
known to be contributing factors in 
ozone chemistry limit the accuracy 
of predictive models. These models 
have a sizable range of uncertainty, 

ref lecting the fact that atmospheric 
chemistry is a young science.

One important factor that limits 
our knowledge about the scope and 
potential environmental effects 
resulting from changes to the 
ozone layer is the complexity of 
the atmosphere. The atmosphere 
interacts with many Earth 
systems, making it difficult to 
consider and control for all of the 
parameters involved. Scientists 
are particularly interested in how 
projected climate change may 
influence the ozone layer, and vice 
versa. Some hypothesize that rising 
tropospheric temperatures will lead 

to stratospheric 
cooling, causing 
the formation 
of more polar 
stratospheric clouds. Others are 
exploring how ozone holes in 
Antarctica may influence wind 
patterns and temperature changes 
in the Southern Hemisphere. 
Untangling the complex interactions 
of these systems is just one of many 
atmospheric puzzles that scientists 
are exploring.

CFC recovery operation

| Key Vocabulary

Compliance: Following 
regulations, rules, policies,  
or laws.

Critical use: A regulatory 
exemption to use an ozone-
depleting substance for a 
specific application when there 
is no economically feasible 
alternative available.

Model: A simulation of a  
process, event, concept, or the 
operation of a system, often  
with aid of a computer.

Montreal Protocol: The 1987 
international treaty established 
to protect the ozone layer by 
phasing out the production 
and use of ozone-depleting 
substances.

Phase out:  To stop using 
something over time.

Projection: An estimate or 
prediction of what might happen 
in the future based on present 
data or known trends.

Treaty: A legally binding 
agreement between two or more 
nations that creates or restricts 
rights and responsibilities.

| Learning Objectives

Describe the role of scientific 
knowledge on making policy 
and management decisions 
about human activity related to 
atmospheric change.

Describe the factors that limit 
knowledge about the scope and potential environmental influences 
resulting from changes to the ozone layer.

Use this correlation in conjunction with the Procedures located on pages 142–144 of the Teacher’s Edition. Only procedure steps 
with a Common Core correlation are included in the table below.

Student Tasks Common Core Standards Applications

Vocabulary Development: For depth of understanding, vocabulary may be 
featured within the context of the unit instead of or in addition to the beginning  
of the lesson.

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context…

Steps 1 and 2: In groups of 4, have students create a two-column chart, “Problems 
Associated with Ozone Layer” and “Possible Solutions,” answering questions 
regarding solutions humans might consider regarding the ozone layer, UV radiation, 
and human sources of halogen gases. 

After 10 minutes, have volunteers from each group share problems & solutions, 
recording these on the Problems and Possible Solutions Chart.

Have students discuss the following points:

■  ■ What are the problems?

■  ■ What can people do to help the ozone layer recover? 

■  ■ What do you think people can do to reduce the amount of ozone-depleting 
substances in the atmosphere?

■  ■ Who should be responsible for seeing that these types of solutions happen?

 
Suggestion: Provide each group one of the questions to answer. In addition to  
providing the solution, challenge each group to provide the reason why they think the 
solution they provide is the best solution. Have students discuss how their solutions will 
affect other systems.

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions…

SL.9–10.3: Evaluate a speaker’s point 
of view, reasoning, and use of evidence 
and rhetoric, identifying any fallacious 
reasoning or exaggerated or distorted 
evidence.

SL.9–10.4: Present information, 
findings, and supporting evidence 
clearly, concisely,…such that listeners 
can follow the line of reasoning and 
the organization, development, 
substance, and style are appropriate to 
purpose (e.g., argument, narrative, 
informative, response to literature 
presentations), audience, and task. CA

SL.9–10.5: Make strategic use of digital 
media (e.g., textual, graphical, audio, 
visual, and interactive elements) in 
presentations to enhance understanding 
of findings, reasoning, and evidence and 
to add interest.

SL.9–10.6: Adapt speech to a variety 
of contexts and tasks, demonstrating 
command of formal English when 
indicated or appropriate…

WHST.9–10.7: Conduct…research 
projects to answer a question…
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Student Tasks Common Core Standards Applications

Steps 1 and 2 (Continued): WHST.9–10.8: Gather relevant 
information from multiple authoritative 
print and digital sources…; assess the 
usefulness of each source in answering 
the research question; integrate 
information into the text selectively to 
maintain the flow of ideas…

Step 4: Discuss with student what kinds of information they need  to make  
a decision.

Suggestion: If students have trouble answering this question, review the entries on the 
Problems and Possible Solutions Chart and discuss what helped them identify the 
main problems listed.

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions…

SL.9–10.2: Integrate multiple sources of 
information presented in diverse media 
or formats (e.g., visually, quantitatively, 
orally), evaluating the credibility and 
accuracy of each source.

SL.9–10.3: Evaluate a speaker’s point 
of view, reasoning, and use of evidence 
and rhetoric, identifying any fallacious 
reasoning or exaggerated or distorted 
evidence.

SL.9–10.4: Present information, findings, 
and supporting evidence clearly, 
concisely, and logically…such that 
listeners can follow the line of reasoning 
and the organization, development, 
substance, and style are appropriate to 
purpose (e.g., argument, narrative, 
informative, response to literature 
presentations), audience, and task. CA

SL.9–10.5: Make strategic use of digital 
media (e.g., textual, graphical, audio, 
visual, and interactive elements) in 
presentations to enhance understanding 
of findings, reasoning, and evidence and 
to add interest.

SL.9–10.6: Adapt speech to a variety 
of contexts and tasks, demonstrating 
command of formal English when 
indicated or appropriate…

Steps 5–7: Have students read aloud the first paragraph of The History of the 
Montreal Protocol (Student Edition, pages 17–19).

Have students read the next section of The History of the Montreal Protocol and 
discuss: What led to their decision to reduce the use of certain ODSs?

Have student read “Who Is in Charge of the Montreal Protocol?” and list the jobs of 
the United Nations Environmental Programme.

Have students read and discuss “The Effects of the Montreal Protocol on the  
Ozone Layer.”

Ask students to identify what solutions policy makers found for reducing ODSs.

RST.9–10.1: Cite specific textual evidence 
to support analysis of science and 
technical texts…

RST.9–10.2: Determine the central ideas 
or conclusions of a text; trace the text’s 
explanation or depiction of a complex 
process, phenomenon, or concept; 
provide an accurate summary of the text.
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Student Tasks Common Core Standards Applications

Steps 5–7 (Continued): RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context relevant to grades 9–10 texts  
and topics.

RST.9–10.5: Analyze the structure of the 
relationships among concepts in a text…

RST.9–10.6: Analyze the author’s 
purpose in providing an explanation…

RST.9–10.7: Translate quantitative or 
technical information expressed in 
words in a text into visual form (e.g., a 
table or chart) and translate information 
expressed visually or mathematically 
(e.g., in an equation) into words.

RST.9–10.8: Assess the extent to 
which the reasoning and evidence in 
a text support the author’s claim or a 
recommendation for solving a scientific 
or technical problem.

RST.9–10.9: Compare and contrast 
findings presented in a text to those 
from other sources (including their 
own experiments), noting when the 
findings support or contradict previous 
explanations or accounts.

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions…

SL.9–10.2: Integrate multiple sources of 
information presented in diverse media 
or formats (e.g., visually, quantitatively, 
orally), evaluating the credibility and 
accuracy of each source.

SL.9–10.3: Evaluate a speaker’s point 
of view, reasoning, and use of evidence 
and rhetoric, identifying any fallacious 
reasoning or exaggerated or distorted 
evidence.

SL.9–10.4: Present information, 
findings, and supporting evidence 
clearly, concisely,…such that listeners 
can follow the line of reasoning and 
the organization, development, 
substance, and style are appropriate to 
purpose (e.g., argument, narrative, 
informative, response to literature 
presentations), audience, and task. CA
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Student Tasks Common Core Standards Applications

Steps 5–7 (Continued): SL.9–10.5: Make strategic use of digital 
media (e.g., textual, graphical, audio, 
visual, and interactive elements) in 
presentations to enhance understanding 
of findings, reasoning, and evidence and 
to add interest.

SL.9–10.6: Adapt speech to a variety 
of contexts and tasks, demonstrating 
command of formal English when 
indicated or appropriate…

Step 8: Have a students read aloud from the section “How Do We Know if the 
Montreal Protocol Is Working?” and discuss what scientists are looking for that will 
tell them that the Montreal Protocol is working.

Students should be reminded that treaties are often used to help define 
“boundaries” between nations.

RST.9–10.1: Cite specific textual evidence 
to support analysis of science and 
technical texts…

RST.9–10.2: Determine the central ideas 
or conclusions of a text…

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context…

RST.9–10.5: Analyze the structure of the 
relationships among concepts in a text…

RST.9–10.6: Analyze the author’s 
purpose in providing an explanation…

RST.9–10.7: Translate quantitative or 
technical information expressed in 
words in a text into visual form (e.g., a 
table or chart) and translate information 
expressed visually or mathematically 
(e.g., in an equation) into words.

RST.9–10.8: Assess the extent to 
which the reasoning and evidence in 
a text support the author’s claim or a 
recommendation for solving a scientific 
or technical problem.

RST.9–10.9: Compare and contrast 
findings presented in a text to those 
from other sources (including their own 
experiments)…

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions…

SL.9–10.2: Integrate multiple sources of 
information presented in diverse media 
or formats…

SL.9–10.3: Evaluate a speaker’s point of 
view, reasoning, and use of evidence and 
rhetoric…
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Student Tasks Common Core Standards Applications

Step 8 (Continued): SL.9–10.4: Present information, findings, 
and supporting evidence clearly, 
concisely, and logically…such that 
listeners can follow the line of reasoning 
and the organization, development, 
substance, and style are appropriate to 
purpose…

Steps 9–11: Project Changes to the Ozone Layer (Visual Aid #22). Student should 
note the general trends in the graphs and discuss the causes and effects of the 
ozone levels.

Project Projected Recovery Stages of Global Ozone (Visual Aid #23) and have 
students note the “range of uncertainty” as indicated by the orange band. 

Students brainstorm what kinds of limitations scientists may face in creating models 
and making predictions about the ozone layer, and record their answers on the back 
of their two-column chart.

Conduct class discussion in which the following points are discussed: 

■  ■ Insufficient data: Scientists may not have enough data from the past, or they 
may not have collected data for some important variables. Scientists may not 
have enough funding to gather all the data they need for their models. 

■  ■ Faulty data: Models are only as good as the data fed into them. 

■  ■ Unknown variables that are left out of predictive models: Scientists may 
not know that certain variables will affect  the ozone layer, and thus will not 
include them in their models. 

■  ■ Poor understanding of the complex interactions between variables: 
Scientists may not know how many variables  will interact together. For 
example, scientists are unsure about how climate change will alter ozone layer 
recovery,  partly because so many variables (temperatures, wind, humidity, 
atmospheric chemistry) are involved. 

■  ■ Government policies may lead to unknown changes: Scientists cannot 
predict how governments will enact and  enforce policies regarding pollutants 
that may influence the ozone layer or other related variables.

RST.9–10.1: Cite specific textual evidence 
to support analysis of science and 
technical texts…

RST.9–10.2: Determine the central ideas 
or conclusions of a text…

RST.9–10.4: Determine the meaning of 
symbols, key terms, and other domain-
specific words and phrases as they are 
used in a specific scientific or technical 
context…

SL.9–10.1: Initiate and participate 
effectively in a range of collaborative 
discussions…

SL.9–10.6: Adapt speech to a variety 
of contexts and tasks, demonstrating 
command of formal English when 
indicated or appropriate…

Step 12: Students complete Scientific Knowledge and Policymaking (Student 
Workbook, pages 20–21) for homework.

WHST.9–10.1: Write arguments focused 
on discipline-specific content.

a)	 Introduce precise claim(s), distinguish 
the claim(s) from alternate or 
opposing claims, and create an 
organization that establishes clear 
relationships among the claim(s), 
counterclaims, reasons, and evidence.

b)	Develop claim(s) and counterclaims 
fairly, supplying data and evidence for 
each while pointing out the strengths 
and limitations of both claim(s) 
and counterclaims in a discipline-
appropriate form and in a manner that 
anticipates the audience’s knowledge 
level and concerns.
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Student Tasks Common Core Standards Applications

Step 12 (Continued): WHST.9–10.2: Write informative/
explanatory texts, including the 
narration of historical events, scientific 
procedures/experiments, or technical 
processes.

WHST.9–10.4: Produce clear and 
coherent writing in which the 
development, organization, and style 
are appropriate to task, purpose, and 
audience.

WHST.9–10.8: Gather relevant 
information from multiple authoritative 
print and digital sources…

WHST.9–10.9: Draw evidence from 
informational texts to support analysis, 
reflection, and research.

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 Connections and Common Core

Reading California Connections using a Common Core Reading and Writing Focus

Reading
Science teachers can further enhance the teaching of Common Core Reading Literacy Standards by noting the suggestions 
below and in the following pages while reading the California Connections selection for content. Explicitly teach students to pay 
attention to the structure of the text by noting the following:

■  ■ Note how the author cites evidence to support main points; note any gaps or inconsistencies. (RST.9–10.1 and RST.11–12.1)

■  ■ Note how the author sets up the central ideas or conclusions; trace the text’s explanation or depiction of a process or concept; 
summarize concepts, processes, and information by paraphrasing the text. (RST.9–10.2 and RST.11–12.2)

■  ■ Note how the author explains multi-step procedures. (RST.9–10.3 and RST.11–12.3)

■  ■ Note how the author explains the meaning of key terms, symbols, domain-specific words, and phrases. (RST.9–10.4 and RST.11–12.4)

■  ■ Analyze the structure of the relationships among concepts in a text, and the relationships among key terms, including 
categories or hierarchies. (RST.9–10.5 and RST.11–12.5)

■  ■ Analyze the author’s purpose in providing an explanation, or describing a procedure, and how this defines the question the 
author seeks to address; identify important unresolved issues. (RST.9–10.6 and RST.11–12.6)

■  ■ Note how the information in the California Connections text integrates with information provided throughout the unit in 
diverse formats, including tables, charts, maps, and quantitative data. (RST.9–10.7 and RST.11–12.7)

■  ■ Assess the extent to which the reasoning and evidence in a text support the author’s claim; evaluate the analysis and 
conclusions in the text. (RST.9–10.8 and RST.11–12.8)

■  ■ When other documents are included, compare and contrast findings presented in this text to those in other sources, noting 
when the findings support or contradict previous explanations. (RST.9–10.9 and RST.11–12.9)

■  ■ Note comprehension strategies for understanding science text. (RST.9–10.10 and RST.11–12.10)

Note: Standard descriptions are paraphrased, using terminology that applies to reading a California Connections selection.

Writing
Many California Connections selections can be used as a model for future student writing tasks applying the Writing Literacy 
Standards by noting how the author structures the text, organizes the ideas, and provides well-chosen relevant and sufficient 
facts, extended definitions, concrete details, quotations, or other information and examples. 

Using the California Connections Selection
The following pages note specific places where the California Connections selection provides examples for specific Writing 
Literacy Standards for Science and Technical Subjects, using this selection as a writing model. They also provide suggestions for 
teaching students to analyze text structure using the Reading Literacy Standards for Science and Technical Subjects. Teachers can 
incorporate more suggestions from the list above.
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California Connections and Common Core

2 CALIFORNIA EDUCATION AND THE ENVIRONMENT INITIATIVE I Unit E.8.c. I Living Under One Roof I Student Edition

Don’t Forget Your Sunscreen! 
You live in California, near the ocean, the bays, or rivers; in the mountains, in 

the desert, in the pine or woodland forests; near farmlands or wine country; 

or in a city where you spend time in the parks or skateboarding. Wherever 

you live, you are sure of two things—California sunshine and many outdoor 

adventure possibilities.

But today you and your 
friends are at the beach. You 
have everything together: 
towel, bathing suit, hat, your 
music, and a snack. The 
dogs are barking, telling 
you that your friend has 
arrived. You race for the 
door. “Bye, Mom!” you 
yell, as you push the dogs 
back. “Did you remember 
the sunscreen?” shouts your 
mom. “I checked the weather 
forecast for today and the 
UV (ultraviolet) forecast is 
10 and that is high, you can 
easily get a sunburn.” You 
stop in your tracks, turn, and 
climb the stairs two at a time. 
There it is, on the bathroom 
counter—SPF 30. You grab 
the bottle. Your mom waits 
for you as you slide down the 
stairs. “Have fun,” she says. 
“Remember to put it on again, 
after you go swimming!”

California Connections: Don’t Forget Your Sunscreen! 

Lesson 1  |  page 1 of 4

People at the beach

RST.9–10.10: …read and comprehend science/technical 
texts…independently and proficiently.

Suggestion: Provide students opportunities to reread the 
text with a partner, looking for academic vocabulary. If time 
allows, have students reread a third time, looking at how 
the author develops the claim through the text.

WHST.9–10.2a: Introduce 
a topic and organize 
ideas…

Suggestion: Discuss 
with students how the 
introduction sentences 
are used to capture the 
reader’s attention.

RST.9–10.4: Determine 
the meaning of symbols, 
key terms, and other 
domain-specific words 
and phrases…

■  ■ UV (ultraviolet)

■  ■ SPF
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California Connections: Don’t Forget Your Sunscreen! 

Lesson 1  |  page 2 of 4

Why Worship the Sun?
Throughout history, human 

beings have had a special 
relationship with the Sun. In 
the past, ancient cultures 
worshipped the golden star 
as a god, praising it as the 
source of all living things. The 
Sun helped crops grow; it 
brought warmth and light to 
the people. They lived freely 
in the Sun, soaking up its 
generous rays. The ancient 
Greeks used olive oil as a 
primitive type of sunscreen, 
and no one seemed to notice 
when their skin turned red 
after a hot day in the Sun.

Sunscreen: A Solution to  
a Problem

In 1938, a Swiss chemistry 
student named Franz Greiter 
developed a simple sunblock 
after he was severely 
sunburned while climbing 
the mountain peak, Piz 
Buin. He called it “Glacier 
Cream.” A few years later, it 
was considered healthy and 
attractive to go on vacation 
and come back with a tan. 
People flocked to beaches, 
lakes, and mountains to surf, 
swim, and ski. By the 1970s, a 
whole generation had baked 
their bodies in the Sun, not 

aware that harmful rays could 
cause serious damage.

Sun and Ultraviolet 
Radiation

To understand how the Sun 
can sustain life and cause 
trouble at the same time, we 
need to look a little more 
closely at the bright star at 
the center of our solar system. 
Although the Sun broadcasts 
many different kinds of 
radiation, UV radiation is the 
main cause of tissue damage 
to human beings, animals, 
and plant life. UV radiation is 
associated with sunburn, skin 
cancer, and premature aging.

UV radiation is subdivided 
into three different wavelengths: 
UV-A, UV-B, and UV-C 
radiation. UV-C radiation has 

the highest energy and is 
possibly the most dangerous 
of all UV radiation. Luckily, 
most UV-C radiation is filtered 
out by Earth’s atmosphere. 
Too much UV-A and UV-B 
radiation exposure from the 
Sun damages the skin, eyes, 
and immune systems of 
human beings. UV-A radiation 
penetrates more deeply into 
the skin than UV-B radiation. 
It does not cause sunburn, but 
scientists think it may be the 
primary cause of wrinkles and 
even cancer. UV-B radiation 
is the type of solar radiation 
that we usually associate with 
sunburn and skin cancer.

Ozone in the Atmosphere
Earth’s atmosphere is made 

up of many layers that protect 

Exosphere

Thermosphere

Mesosphere
Stratosphere
Troposphere

400km altitude

300km

50km

40 km
10 km Ozone Layer

Earth’s atmosphere

RST.9–10.5: Analyze 
the structure of the 
relationships among 
concepts in a text…

Suggestion: This sentence 
sets up the structure of this 
text. Have students trace 
its development while 
reading.

WHST.9–10.2a:  
…include…graphics…
and multimedia 
when useful to aiding 
comprehension.

Suggestion: Have 
students write a short 
summary of what the 
graph is depicting. Explain 
to students that oftentimes 
in technical and scientific 
text, graphs and charts 
are included as additional 
pieces of information.

RST.9–10.4: Determine the meaning of symbols, key 
terms, and other domain-specific words and phrases…

■  ■ Radiation

■  ■ Tissue

■  ■ Premature aging

■  ■ UV-A

■  ■ UV-B

■  ■ UV-C

■  ■ Cancer
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California Connections: Don’t Forget Your Sunscreen!

Lesson 1  |  page 3 of 4

the surface from dangerous 
levels of solar radiation. The 
layer of Earth’s atmosphere 
closest to the surface is called 
the troposphere. The layer 
above it is the stratosphere. 
Ozone, a strong-smelling, 
pale blue, reactive gas 
consisting of three oxygen 
atoms, is found in both layers. 
Ozone in the troposphere (or 
ground-level ozone; a major 
component of smog) forms 
when air pollutants are directly 
emitted from motor vehicles, 
refineries, industrial plants, 
and other sources react in the 

presence of sunlight. It is also 
formed naturally by lightning.

Ozone causes acute and 
chronic respiratory difficulties 
and other health problems 
in human beings. However, 
most ozone is found in the 
stratosphere, 10 to 30 miles 
above Earth, where it absorbs 
ultraviolet radiation from the 
Sun. Scientists call this the 
ozone layer and recognize it 
as Earth’s natural “sunscreen.”

Scientific evidence 
shows that certain man-
made chemicals, especially 
chlorofluorocarbons (CFCs), 

are causing the slow 
destruction of our protective 
ozone layer. Other factors, 
such as global climate 
change, also play a part. This 
dangerous depletion of the 
ozone layer allows more 
harmful UV radiation to enter 
the troposphere.

So far, most of the damage 
to the ozone layer has 
occurred over the North and 
South Poles during the winter 
months. However, there is 
now evidence of thinning over 
more densely populated areas 
in the Northern Hemisphere. 
Scientists are afraid that a 
continued thinning of the 
ozone layer will cause a 
huge increase in skin cancer, 
infectious diseases, and 
problems with human and 
animal eyesight. It may also 
cause a decrease in food 
production on Earth due to 
crop yield losses.

Rating and Using 
Sunscreen

In 1979, the Food and 
Drug Administration (FDA) 
developed a rating for Sun 
Protection Factors (SPFs) 
in sunscreen or sunblock. 
Sunscreen contains 
chemicals that absorb UV-B 

UV radiation and the ozone layer

Ozo
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RST.9–10.4: Determine the meaning of symbols, key 
terms, and other domain-specific words and phrases…

■  ■ Troposphere

■  ■ Ozone

■  ■ Atoms

■  ■ Stratosphere

■  ■ CFCs

■  ■ Sunscreen vs. sunblock	

WHST.9–10.2b: Develop 
the topic with well-
chosen, relevant, 
and sufficient facts, 
extended definitions, 
concrete details,…or 
other information and 
examples…

Suggestion: Have 
students identify how 
these three paragraphs 
provide supporting details, 
examples, and evidence.
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radiation (chemical blocks), 
and sunblock generally 
contains an opaque material 
that reflects UV-B radiation 
(physical blocks). Some 
products contain both. The 
number rating after “SPF” 
on the bottle indicates the 
amount of time you can be 
exposed to sunlight without 
getting a sunburn, provided 
you use the recommended 
dosage. Unfortunately, many 
sunscreens do not protect 
the skin from UV-A radiation, 
which can also be dangerous.

Does wearing sunscreen 
or sunblock prevent sunburn 
from harmful UV-B radiation? 
The answer is “yes.” However, 

there are a few things to 
consider. In small amounts, 
UV-B radiation has a positive 
effect, creating vitamin D in 
the skin. Ironically, studies 
show that vitamin D may 
prevent certain cancers. The 
vitamin is also necessary 
for healthy bones and teeth. 
Luckily, you can take vitamin 
D in pill form, which is one 
way to make up for the loss of 
UV-B radiation.

Sunscreen has come 
a long way since Franz 
Greiter went climbing on 
Piz Buin. Currently, the FDA 
recommended dosage is 
approximately one ounce 
of sunscreen or sunblock 

to cover exposed skin on 
the body. Studies show that 
sunscreen is most effective 
if applied 15 to 30 minutes 
before you go out in the Sun, 
followed by one reapplication 
15 to 30 minutes later. After 
swimming, remember to  
apply more.

By the time you get to the 
beach, the sand is already so 
hot that you and your friend 
have to wear flip-flops to 
keep your feet from burning. 
You can feel the radiant heat 
off the bright sand burning 
your legs. You shout, “Run!” 
and race each other to the 
cool dampness of the shore, 
where you shed your cover-
ups and throw down your 
towels and bags. Suddenly, 
your mother’s voice rings in 
your head. “Hey,” you say 
to your friend, “Let’s put on 
sunscreen.” “Why?” she asks. 
“Don’t you want to get a tan?” 
“The ozone layer is thinning,” 
you tell her. “A tan is not what 
it used to be.” “Ozone?” She 
looks at you as if you have 
just told her to stand on her 
head. “I’ll tell you later,” you 
say, as you cover yourselves 
with a generous amount of 
SPF 30, wait until it dries, and 
run straight into the waves.Sunscreen products

California Connections: Don’t Forget Your Sunscreen!

Lesson 1  |  page 4 of 4

RST.9–10.1: Cite specific 
textual evidence to 
support analysis of 
science…texts, attending 
to the precise details 
of explanations or 
descriptions.

Suggestion: While 
reading, have students 
summarize sections of the 
material, citing evidence 
from the text.

RST.9–10.8: Assess the extent to which the reasoning 
and evidence in a text support the author’s claim…

Suggestion: Pose the following questions to students:

■  ■ Does the reasoning and evidence in the text support 
the author’s claims?

■  ■ Cite the specific supporting reasoning and evidence.

■  ■ Cite any gaps in reasoning or evidence.
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California Common Core State Standards Descriptions

Reading Standards for Literacy in Science and Technical Subjects
■  ■ RST.9–10.1: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details 

of explanations or descriptions.

■  ■ RST.9–10.2: Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex 
process, phenomenon, or concept; provide an accurate summary of the text.

■  ■ RST.9–10.3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks, attending to special cases or exceptions defined in the text.

■  ■ RST.9–10.4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in 
a specific scientific or technical context relevant to grades 9–10 texts and topics.

■  ■ RST.9–10.5: Analyze the structure of the relationships among concepts in a text, including relationships among key terms 
(e.g., force, friction, reaction force, energy).

■  ■ RST.9–10.6: Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment 
in a text, defining the question the author seeks to address.

■  ■ RST.9–10.7: Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) 
and translate information expressed visually or mathematically (e.g., in an equation) into words.

■  ■ RST.9–10.8: Assess the extent to which the reasoning and evidence in a text support the author’s claim or a 
recommendation for solving a scientific or technical problem.

■  ■ RST.9–10.9: Compare and contrast findings presented in a text to those from other sources (including their own 
experiments), noting when the findings support or contradict previous explanations or accounts.

■  ■ RST.9–10.10: By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text complexity band 
independently and proficiently.

Speaking and Listening Standards
■  ■ SL.9–10.1: Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher- 

led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly 
and persuasively.

a)	 Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation 
by referring to evidence from texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned 
exchange of ideas.

b)	 Work with peers to set rules for collegial discussions and decision-making (e.g., informal consensus, taking votes on key 
issues, presentation of alternate views), clear goals and deadlines, and individual roles as needed.

c)	 Propel conversations by posing and responding to questions that relate the current discussion to broader themes or 
larger ideas; actively incorporate others into the discussion; and clarify, verify, or challenge ideas and conclusions.

d)	 Respond thoughtfully to diverse perspectives, summarize points of agreement and disagreement, and, when  
warranted, qualify or justify their own views and understanding and make new connections in light of the evidence  
and reasoning presented.

■  ■ SL.9–10.2: Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, 
orally), evaluating the credibility and accuracy of each source.

■  ■ SL.9–10.3: Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, identifying any fallacious 
reasoning or exaggerated or distorted evidence.

Common Core Reference Pages
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■  ■ SL.9–10.4: Present information, findings, and supporting evidence clearly, concisely, and logically (using appropriate 
eye contact, adequate volume, and clear pronunciation) such that listeners can follow the line of reasoning and the 
organization, development, substance, and style are appropriate to purpose (e.g., argument, narrative, informative, 
response to literature presentations), audience, and task. CA

a)	 Plan and deliver an informative/explanatory presentation that: presents evidence in support of a thesis, conveys 
information from primary and secondary sources coherently, uses domain-specific vocabulary, and provides a 
conclusion that summarizes the main points. (9th or 10th grade) CA

■  ■ SL.9–10.5: Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in 
presentations to enhance understanding of findings, reasoning, and evidence and to add interest.

■  ■ SL.9–10.6: Adapt speech to a variety of contexts and tasks, demonstrating command of formal English when indicated or 
appropriate. (See grades 9–10 Language standards 1 and 3 for specific expectations.)

Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects
■  ■ WHST.9–10.1: Write arguments focused on discipline-specific content.

a)	 Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that 
establishes clear relationships among the claim(s), counterclaims, reasons, and evidence.

b)	 Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and 
limitations of both claim(s) and counterclaims in a discipline-appropriate form and in a manner that anticipates the 
audience’s knowledge level and concerns.

■  ■ WHST.9–10.2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 
experiments, or technical processes.

a)	 Introduce a topic and organize ideas, concepts, and information to make important connections and distinctions; include 
formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to aiding comprehension.

b)	 Develop the topic with well-chosen, relevant, and sufficient facts, extended definitions, concrete details, quotations, or 
other information and examples appropriate to the audience’s knowledge of the topic.

d)	 Use precise language and domain-specific vocabulary to manage the complexity of the topic and convey a style 
appropriate to the discipline and context as well as to the expertise of likely readers.

■  ■ WHST.9–10.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, 
purpose, and audience.

■  ■ WHST.9–10.5: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, 
focusing on addressing what is most significant for a specific purpose and audience.

■  ■ WHST.9–10.6: Use technology, including the Internet, to produce, publish, and update individual or shared writing products, 
taking advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.

■  ■ WHST.9–10.7: Conduct short as well as more sustained research projects to answer a question (including a self-generated 
question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, 
demonstrating understanding of the subject under investigation.

■  ■ WHST.9–10.8: Gather relevant information from multiple authoritative print and digital sources (primary and secondary), 
using advanced searches effectively; assess the usefulness of each source in answering the research question; integrate 
information into the text selectively to maintain the flow of ideas, avoiding plagiarism and following a standard format for 
citation. CA

■  ■ WHST.9–10.9: Draw evidence from informational texts to support analysis, reflection, and research.

Common Core Reference Pages


