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A complete student case file
with guided worksheets for
every step of the investigation.
10 detailed evidence cards
based on real ozone layer
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HOW THIS ACTIVITY HELPS YOU

> Saves prep time VYIth 2 fully structured, . o 5 BT INVECTIGATION
print-and-go investigations. Students:

> Drives high engagement while still 1. Step into the role of a ScigrceT

, , 2.Examine real scientifje’evidence from...... '.w.,d the
meeting academic goals as students are  worid.

: : , : 3. Track the pathway of what protects Earth fro;l
mt?reSted In what they r.e dO”.]g' harmful radiatioh using everyday chemistry.
> Builds deep understandmg with real- 4.Interrogate suspegts (water vapor, magnetic |

fields, etc.) and idantify the main culprits.
world relevance as the students 5. Build a scientfic cade usng Claim-Evidenggl

analyze real evidence, make Reasoning w
6. Propose real solutions that matter.

con neCtionS1 and USi ng C E R to explai N Yo% %% The added images and graphs enhanced the activity. My

students were engaged and motivated during the case study, and it was

eve rd ay C h e m |St I‘y. an effective introduction to the topics. - Mystery Resource Bw;yer ”



HOW THIS MYSTERY

WILL HELP YOU

> Prep-FREE and fully editable Mystery Investigation - just

print/upload and assign with no materials.

Y>> Evidence Cards can be printed with and without images or
projected on board.

> Engages every learner through hands-on, high-interest
mystery investigations that boost motivation and participation.

>> Builds essential skills such as graph interpretation, problem-
solving, teamwork, creativity, and communication.



What Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION

FULL
ANSWER KEY

The D ene Lapte Wi ey

........

RUBRIC EVIDENCE '
66 CARDS .

Y %% This is very well crafted and it great to use for a subplan but
also when | am in-class with students. They enjoy the detective layer of the

work and it kept the students engaged. - Mystery Resource Buyer

@ What the ozone layer is and where it is

V) located

V) What ultraviolet (UV-B) radiation Is

@ How ozone absorbs harmful radiation
How CFCs release chlorine in the

@stratosphere

@How chlorine breaks down ozone molecules
Why ozone depletion increases UV exposure

4 How environmental regulations protect the

@ozone layer

@ How to use Claim-Evidence-Reasoning
(CER) to support scientific explanations

@ How atmospheric chemistry affects life on
Earth



Part 1 — Mission Briefing & Case Overview
Students take on the role of science
detectives and are introduced to the everyday

The Ozone Layer Mystery

bt chemistry of the ozone layer.

Case File #519 — The Ozone Layer Mystery
Communities in several regions are reporting unusual patterns in sun-related health and
environmental effects. Some areas have increased reports of sunburn happening more quickly

Part 2 - Background: Understanding the

In some investigations, UV readings were higher during certain seasons and at certain locations.
In other cases, satellite maps showed lower ozone levels over parts of Earth, and scientists

connected those areas to higher UV exposure. C t . f M u C h [ I
Students observed that UV radiation is invisible but can cause real effects, such as sunburn and 0 n s e rva I 0 n o as s I n e m I ca

damage to living tissues. They also noticed that Earth’s atmosphere seems to play a role in how
much UV reaches the surface. Scientists suspect that this may be related to the ozone layer, a
region in Earth’s stratosphere that absorbs much of the Sun’s harmful ultraviolet radiation.

Reactions

e UV radiation measurements at Earth’s surface
¢ Ozone concentration changes over time

o Effects of increased UV on living things
.

L s e Students read a short bac kground passage

No single observation fully explains what protects Earth from harmful radiation.

You are a science detective assigned to investigate this atmospheric mystery.

Your Mission ] ] ] (]

e Explain what the ozone layer is and where it is located a n d a n Swe r u I d I n u e Stl O n S to b u I | d
* |dentify what type of radiation the ozone layer blocks

e Describe what happens when ozone levels decrease

e Propose an explanation for what protects Earth from harmful radiation
The understanding of Earth’s protective atmosphere depends on what you discover.

foundational understanding before analyzing

Read the background information provided, then answer the following:
1. Whatis the ozone layer and where is it found?

2. What kind of radiation does the ozone layer absorb, and why is that important?

]
3. How can human activities affect the ozone layer and UV levels at Earth’s surface? e VI d e n C e n



Part 3 - Evidence Log

For each Evidence Card, answer the questions below in 1-2 sentences in the chart.
1. Summarize the evidence in your own words.
2. Choose the one category that best fits each piece of evidence.

[ Cause

O Pathway

[ Impact
3. What question does this evidence raise for you?

Example Evidence Log Entry (Model response only)
This evidence suggests a pathway because less ozone in the stratosphere allows more UV
radiation to reach Earth’s surface.

Evidence # Key Understanding

W W N o |l B W N

[
o

Part 4 - Suspect List: What Is Protecting Earth from Harmful Radiation?
Rank the suspects from 1 (most responsible) to 5 (least responsible). Each rank can only be used
once.

Suspect Rank Why You Ranked It This Way
The ozone layer in the
stratosphere
Carbon dioxide in the
atmosphere
Earth’s magnetic field

Cloud cover blocking
sunlight

Water vapor in the
atmosphere

Part 3 — Evidence Log
Students begin examining the evidence cards and record
key information, observations, and insights in their

. Evidence Card 1 — UV Radiation Measurement
eVI e n C e Og . A UV sensor recorded a higher UV index at midday than in early morn

though the sky was clear both times.

Date | Time of Day | UV Index | Sky Condition
Evidence Card 2 — Ozone Map Pattern June 15 | 8:00 AM 2 Clear
A satellite map showed lower ozone levels over one region during early spring June 15 | 10:00 AM 5 Clear
comrgq 't’o:ummer . O June 15 | 12:00 PM 8 Clear
3 YO June 15 | 1:00 PM 9 Clear
June 15 | 3:00 PM 7 Clear
: 2 June 15 | 6:00 PM 2 Clear
-l - R Detective Prompt: What does a higher UV index suggest about radiat
: : 3 A : the ground?
:»-l - ‘F‘ ¥ — ; Evidence Card 10 - Cloud Cover Comparison
ari rin = .
Litaih On a cloudy day, the UV sensor recorded a lower UV index than on a cle:
220 DU 420 DU 220 DU the same time.
- T e " — -
A Dobson Unit (DU) is a measurement used to describe the total amount of ozone in a column of air from the Date Time SkV Condition | Cloud Cover (%) UV Index
Earth’s surface up to the top of the atmosphere. JU'Y 10 | 12 PM | Clear 5%

. . : ?
Detective Prompt: How might lower ozone affect UV exposure? July 11 | 12 PM | Mostly Clear 20%

July 12 | 12 PM | Partly Cloudy | 45%
July 13 | 12 PM | Mostly Cloudy | 75%
July 14 | 12 PM | Overcast 95% 2

| |
Pa rt 4 — EVI d e n c e A n a I ys I s Detective Prompt: How might clouds affect UV measurements compare
ozone?

0|00 |

Students summarize each piece of evidence, identify
what it reveals about how mass is conserved in
chemical reactions, and generate questions, building
critical thinking and reasoning skills.



Evidence Cards

EVIDENCE CARDS

Y>> All Evidence Cards come in two versions -
ith images and graphs and Without and can ===s2z2

| June 15 | 8:00 AM 12 Clear

June 15 | 10:00 AM 5
June 15 | 12:00 PM 8
9
7

be printed or projected as needed. Note: Both

contain data tables. »
>Students analyze each Evidence Card and

record the following in their Evidence Log

1. Summarize the evidence in their own words.

2. Determine what this evidence suggests

Clear
Clear

Evidence Card 2 — Ozone Map Pattern

A satellite map showed lower ozone levels over one region during early spring

compared to summer.
s il

A —~— e
o >

A Dobson Unit (B
Earth’s surface up to T

Detective Prompt:

Part 3 — Evidence Log

or each Evidence Card, answer the questions below in 1-2 sentences in the chart.
. Summarize the evidence in your own words.
oose the onggategory that best fits each piece of evidence.

Evidence Card 3 -¢
Students reported 1 3
similar temperatur¢
Detective Prompt:

is evidence raise for you?

Model response only)
ay because less ozone in the stratosphere allows more UV
ace.

Key Understanding

What causes It

w| o N o v B W N e

Pathway

-
5]

The ozone layer in the
stratosphere

]
Part 4 — Suspect List: What Is Protecting Earth from Harmful Radiation?
Rank the suspects from 1 (most responsible) to 5 (least responsible). Each rank can only be used
once.
Suspect | Rank Why You Ranked It This Way

Carbon dioxide in the
atmosphere
Earth’s magnetic field

this evidence raises

Cloud cover blocking
sunlight

Water vapor in the
atmosphere

3. Explain what question

for them?

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 - UV Radiation Measurement
A UV sensor recorded a higher UV index at midday than in early morning, even
though the sky was clear both times.

| Date | Time of Day | UV Index | Sky Condition |
June 15 | 8:00 AM 2 Clear
| June 15 | 10:00AM |5 Clear
June 15 | 12:00 PM 8 Clear
June 15 | 1:00 PM 9 Clear
June 15 | 3:00 PM 7 Clear
June 15 | 6:00 PM 2 Clear
Detective Prompt: What does a higher UV index suggest about radiation reaching

nd?

Card 2 — Ozone Map Pattern
e map showed lower ozone levels over one region during early spring
to summer.
Prompt: How might lower ozone affect UV exposure?

Card 3 — Sunburn Time Comparison
reported faster sunburn during a high UV day than on a low UV day with
mperature.

Prompt: What does this suggest about UV versus heat?

Card 4 - Stratosphere Location Clue
r balloon measurement showed the highest ozone concentration in the
ere, not near the ground.

—(I(Tn) heric Layer | Ozone Co! ation (ppmv) | Temperature (°C)
Troposphere 0.03 14
.| Troposphere | 0.04 8
Troposphere 1 0.05 | -10
B Upper Troposphere | 0.08 -50
. Lower Stratosphere | 2.5 | -56
.| Stratosphere 1 6.8 | -50
Stratosphere 9.4 -45
phere 8.7 -40
Upper Stratosphere | 5.1 -35

I?Prompt: Why might the location of ozone matter?

Text
Only




Reduced harm to living things

Part 5 — Suspect List

Students rank possible issues, defend their
choices, and determine which suspect is most
responsible for the problem.

Part 6 — Pathway Tracking

Students determine how the Earth’s
atmosphere protects us from harmful
radiation from the Sun.

Part 7 — Impact Analysis

Students analyze how the ozone layer is
governed by everyday chemistry using
evidence from the case to support their
answers.



Part 8-10

Part 8 — The Big Question

Students synthesize all their learning to explain
the main cause of the problem in this case.
Part 9 — Claim-Evidence-Reasoning (CER)
Students write a structured scientific argument,
making a claim, supporting it with evidence, and
explaining their reasoning.

Part 10 — Reflection and Solutions

Students propose realistic actions at the
personal, school/community, and
scientific/environmental system levels, moving
from awareness to problem-solving.



Understanding the Ozone Layer and Earth’s Protection from UV Radiation

Sunlight provides the energy that makes life on Earth possible. It warms the planet, allows
r n w r plants to make food through photosynthesis, and supports weather patterns and ecosystems.
However, sunlight also contains ultraviolet (UV) radiation, which is invisible but can be harmful

to living things. Some types of UV radiation can damage skin cells, harm eyes, and affect plant
tissues. Earth is protected from much of this harmful radiation by a special part of the
atmosphere called the ozone layer.

The ozone layer is a regios
The stratosp

occurs
Teacher Answer Key
Part 2 - Background Questions
1. What s the ozone layer and where is it found? The ozone layer * '
with a higher concentration of ozone (0;) gas.

2. What kind of radiation does the ozone layer absorb, and wh
absorbs much of the Sun’s harmful UV-B radiation, which h

igher concentration of ozone (0;) gas.
ocated above the layer where most weather

ponded together. While ozone near the ground
atosphere plays an important protective role.

e Sun’s harmful UV-B radiation before it reaches Earth'’s
enters the atmosphere, ozone molecules absorb the energy. This

dameas, Part 6 — Impact Analysis ~unt of harmful UV that continues traveling toward the ground.

3. How can human activities affect the ozone layer and UV leve Impact on ﬁarticles: When ozone absorbs UV radiation, the energy is transferred to ozone molecules. orption, less UV-B reaches living things. This protection is important because
activities can affect the ozone layer when chemicals like CF This abs?’t"’: ’e:f‘ce,:t"de a""‘t’“:t °bel‘R,B;’_"“E‘;°""""”” "":“;‘!"g toward Earth’s surface. Water on can cause sunburn, increase the risk of skin cancer, damage eyes, and harm
stratosphere that breaks down ozone, allowing more UV tc vapor and carbon dioxide do not absor! -B in the same protective way. : . . . . .

’ Impact on the System: When ozone levels decrease, more UV-B radiation reaches Earth’s surface. -growth. Scientists often measure UV exposure using a tool called the UV index, which
Part 3 - Evidence Log - Key Points Increased UV exposure can damage skin cells, harm eye tissues, and affect plant leaves. Cloud cover m shows how strong UV radiation is at a certain place and time.
Evidence Key Understanding reduce UV temporarily, but long-term protection depends on ozone levels in the stratosphere
# impact on Maasuramants: Scientists measure higher LV index values in areas with lows Not all parts of the atmosphere protect Earth in the same way. Clouds can temporarily block or
1 This evidence suggests an impact because higher UV ir concentrations because less UV radiation is absorbed before reaching the ground 4 ) . . .
radiation reaching Earth's surface at certain times of d cover can influence UV readings, but ozone levels have a stronger long-ters scatter some sunlight, lowering UV levels for short periods. However, clouds do not consistently
2 This evidence suggests a cause because lower ozone le absorb UV-B the way ozone does. Greenhouse gases such as carbon dioxide and water vapor
increased UV exposure. E"'r":h7_' Th";e Bc'f ?‘f‘:‘m: ol OV radiai iy trap heat in the atmosphere, helping regulate temperature, but they do not absorb UV-B
i< ovi arth is protected from harmfu radiation mainly b C L. . . .
) y - . . ‘ ‘ A
3 This evidence suggests an impact because faster sunb: P radiation. Earth’s magnetic field protects the planet from charged particles from space, but it
radiation can harm skin even if temperature is similar. absorbs much of the Sun’s UV-B radiation befo - .
2 This evidence suggests a pathway because ozone is co sunlight temporarily, and greenhouse gass does not block ultraviolet radiation from the Sun.
where it can absorb incoming UV before it reaches the ozone layer provides the primaryg
5 This evidence suggies.ts a pathwaY t?ecau§e ozone absc Part 8 — Qaim-Evidence—Reaso Rubric Names: Date: propellants,
much harmful radiation reaches living things. Claim: The main factor protecting ayer in the Section Criteria Lovel 4 Level 3 Loval 2 Loval 1 n CFCs rise into
6 This evidence suggests an impact because higher rates stratosphere 7 Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are orine can react
ozone areas show reduced protection from UV. Evidence: . Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or ilabl b b
7 This evidence suggests an impact because extra UV ex o oy L . Questions | Concepts vocabulary inaccurate able to absor
and slow growth. L :c'e:t'Sts :fxplal ned that ozo un’s UV-B radiation before it reaches Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference ’'s surface
- arth’s surface. f di back d reading t rt t di '
8 This evidence suggests a cause because CFCs can relea g ) ) rom Reading ackground reading to support answers | most answers reading
ozone mol ecuhfﬁ the stratosphere 2. Areas with lower ozone levels ha saer rates of UV-related skin and eye damage over time. Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
9 This evidence suggests a pathw. be'cause reduced CF Reasoning: If ozone absorbs UV-B radiation in the stratosphere, then less harmful radiation reaches vidence of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides observed that
howing h 88 A P h ay level living things at Earth’s surface. When ozone levels decrease, more UV reaches the ground and increases explains reasoning with clear explanations | incomplete little explanation
m :'h?wmfj uman aCt'ot"S canc a:se °z°"Ie e:e s over ! biological damage. Cloud cover may reduce UV temporarily, but it does not provide the consistent, long- Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
Is evidence suggests a cause because cloud cover ca term protection that ozone does. This supports the ozone layer as Earth’s primary UV shield. Language vocabulary vocabulary language
affecting UV measurements even when ozone is unchz anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
" " ation with case evidence with some evidence but reasoning is weak evidence or logical
Part 4 — Sample Suspect Ranking :art ? ::lu_tons & Action Plan support reasoning
1-The ozone layer in the stratosphere ersona X 9 Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
2 - Cloud cover blocking sunlight Check daily pathway showing how the problem with minor gaps accurate connections inaccurate
" o appliances aads through the body
3= Earti's magn.etlc flald Classroom sh explanation of system-level Explains most effects Partial understanding Limited
4 —Water vapor in the atmosphere Compare t correctly understanding
5 — Carbon dioxide in the atmosphere gases affec ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
Scientific / explanation explanation explanation
Part 5 - Pathway Tracking Continue m all health General connection Limited connection No clear connection
Sun - UV radiation travels toward Earth > Ozone in stratosphere a ] made
surface - Reduced harm to things agreemen ‘ ‘ -ing Clear explanation using | Basic explanation with limited | Minimal or
substances / some evidence evidence unsupported
explanation
Part 10 - Re ifically accurate Clear but somewhat Claim present but vague Claim unclear or
One thing t general claim missing
That not all A/Aévant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
radiation. e used used irrelevant
One chang rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
, ., " .. claim using science concepts with minor gaps
_ greenhouse gases and the ozone layer when discussing climate and atmospheric science. Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
medical/system solutions most categories unrealistic
oughtfulness | Deep reflection with personal Clear reflection Basic response Minimal effort
& Insight connection
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