THE AIR QUALITY ALARM

Gamify your students’
learning with this

MYSTERY

z 3

Date:

Interactive and engaging
Mystery Activity.

vironmental scientists in a large city have reported a sudden increase in air pollution levels. '}

Air quality monitoring stations around the city have triggered several alerts indicating that the "-,
air may contain harmful chemical pollutants.

Residents have noticed hazy skies, reduced visibility, and a strong odor in the air. Some people
have also reported irritation in their eyes and throat when spending time outdoors.

Scientists believe that certain chemical pollutants in the atmosphere may be responsible for the
Wdeclining air quality. These pollutants can come from many different sources such as vehicle
Wexhaust, factories, burning fuels, and other human activities.
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A complete student case file

with guided worksheets for What You Get
every step of the investigation.
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HOW THIS ACTIVITY HELPS YOU

> Saves prep time with a fully structured, e TAATION

print-and-go investigations. Students:
> Drives high engagement while still 1. Step into the role of a Sgier
. . 2.Examine real scientj

meeting academic goals as students are  the world.

Interested in what they’re doing.
Y>> Builds deep understanding with real-
world relevance as the students
: Reasonlng :
analyze_real ewden(,?e, make | 6. Propose real solutions that matter.
ConneCtlonS1 and Usmg CER to explaln Y% % %% 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 em IS'[I‘y. an effective introduction to the topics. - Mystery Resource Buyer ’




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 air pollution is and how it forms
What Will Your /) What chemicals are commonly found in polluted air

Students Learn? /) The difference between gases and particulate

matter
@ How human activities release pollutants into the
FULLY EDITABLE AND READY- atmosphere
Lt 'NVES|GAT'°N @ How vehicle emissions and industrial processes
— ANS\I:VUEII-!LKEY affect air quality
e @ What particulate matter (PM2.5 and PM10) is
(¥/) How smog forms and why it reduces visibility
=1 @ How air quality is measured using the Air Quality
""" Py —==A Index (AQI)
J & i = @ How pollution impacts human health and
RUBRIC EVIDENCE ecosystems

CARDS N ~
Y % %% This is very well crafted and it great to use for a subplan but </> H()W to USe Claim—EVidence—Reasoning (CER) tO

also when | am in-class with students. They enjoy the detective layer of the

work and it kept the students engaged. - Mystery Resource Buyer explain environmental science concepts



Part 1 — Mission Briefing & Case
Overview
Students take on the role of science

The Air Quality Alarm Mystery

SRR detectives and are introduced to the

Name: Date:

Case File #638 — The Air Quality Alarm Mystery . - -
Environmental scientists in a large city have reported a sudden increase in air pollution levels.

Air quality monitoring stations around the city have triggered several alerts indicating that the e V e r d a C h e I I l I St r Of O O r a’r ua”t

air may contain harmful chemical pollutants. L

Residents have noticed hazy skies, reduced visibility, and a strong odor in the air. Some people
have also reported irritation in their eyes and throat when spending time outdoors.

o PAME 2 = BaCKground: Understanding Air

declining air quality. These pollutants can come from many different sources such as vehicle
exhaust, factories, burning fuels, and other human activities.

Pollution & the Chemicals in Polluted Air

* Tiny particles suspended in the air
¢ Chemical reactions occurring in the atmosphere
* Weather conditions trapping pollutants near the ground

No single observation fully explains the sudden increase in pollution.

You are a science detective assigned to investigate this environmental mystery.
Your Mission

* |dentify what chemicals may be present in polluted air

] ] ] ]
* Analyze how these pollutants enter the atmosphere
and answer guiding questions to bul
* Explain why air pollution levels increased

The quality of the air people breathe depends on what you discover.

Part 2 — Background: What Is Air Pollution?

| | |
Read the background information provided, “Understanding Air Pollution and the Chemicals in
Polluted Air,” then answer:

1. What is air pollution?

: ot analyzing evidence.

3. How do human activities affect air quality?



Part 3 — Evidence Log
Students begin examining the evidence cards and record

key information, observations, and insights in their

Evidence Card 10 — Pollution Distribution
Pollution levels decreased farther away from the city center.

Part 3 - Evidence Log

| ]
For each Evidence Card, answer the questions below in 1-2 sentences in the chart. Air Pollution Levels vs Distance from City Center
1. Summarize the evidence in your own words. -

2. Choose the one category that best fits each piece of evidence. *1
[ Cause é %0 1
O Pathway Evidence Card 5 — Smog Formation £
O Impact ) o ‘ Hazy smog was observed over the city during warm afternoons. -
3. What question does this evidence raise for you? a
-3
Example Evidence Log Entry (Model response only) o “\‘"k«.\x
This evidence suggests a cause because vehicle exhaust releases chemical gases that contribute - : ~ = — ;

Distance from City Center (km)

to air pollution.
Detective Prompt: What does this suggest about pollution sources?

Evidence # Key Understanding
1 Evidence Card 7 — Industrial Monitoring

Sensors detected higher chemical pollutant levels near industrial zones.
2 Maenitoring Location Area Type Nitrogen Dioxide Sulfur Dioxide (50;)

(NO;) (ppb) (ppb)
3 Petrochemical Industrial Heavy Industry | 68 34
. i " Zone

2 Detective Prompt: What might cause smog to form in polluted air? Steel Manufacturing Industrial 61 a1

District
5 Industrial Park (Mixed Industrial 55 29

Factories)

Urban Residential Area Residential 32 12
6 ] ] Suburban Neighborhood | Residential 21

Rural Monitoring Station Rural / 11 3
’ alft 4 — cvidence Analysis
3 Detective Prompt: What does this suggest about pollution sources?
9

| | | | | | | | | |
- Students summarize each piece of evidence, identif
p ! y

Part 4 — Suspect List: What Is Causing the Air Pollution?
Rank the suspects from 1 (most responsible) to 5 (least responsible). Each rank can only be used

what it reveals about poor air quality and what makes

Weather conditions
trapping pollution

e e it so, and generate questions, building critical thinking

Vehicle exhaust gases

Atmospheric chemical

and reasoning skills.




EVIDENCE CARDS

Y>> All Evidence Cards come in two versions -

ith images and graphs and Without and can

be printed or projected as needed. Note: Both

contain data tables.

>Students analyze each Evidence Card and

record the following in th

eir Evidence Log

1. Summarize the evidence in their own words.

2. Determine what this e
What causes it
Pathway

Its impact

3. Explain what question
for them?

vidence suggests

this evidence raises

Evidence Card 5 - Smog Formation
Hazy smog was observed over the city during warm afternoons.

Detective Prompt: What might cause smog to form in p&

Evidence Card 6 — Weather Conditions

Meteorologists reported calm winds and a temperature inversion, which trapped
pollutants near the ground.

Detective Prompt: How can weather affect air pollution levels?

Evidence Card 7 - Industrial Monitoring
Sensors detected higher chemical pollutant levels near industrial zones.

Monitoring Location Area Type Nitrogen Dioxide Sulfur Dioxide (S0:)
| (NO:) (ppb) | (ppb)
Petrochemical Industrial Heavy Industry | 68 34
Zone | |
Steel Manufacturing Industrial 61 41

ict

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.

hoose the ol tegory that best fits each piece of evidence.

Suburban Neig!
Rural Monitoring Sta

Detective Prompt:

his evidence raise for you?

{Model response only)
e because vehicle exhaust releases chemical gases that contribute

Key Understanding

10

Part 4 - Suspect List: What Is Causing the Air Pollution?

Rank the suspects from 1 (most r ible) to 5 (least responsible). Each rank can only be used
once.
Suspect | Rank | Why You Ranked It This Way
Particulate matter
. pollution

Weather conditions
trapping pollution
Industrial factory

| emissions
Vehicle exhaust gases

Atmospheric chemical
reactions

Images

Graphs

Evidence Card 7 - Industrial Monitoring
Sensors detected higher chemical pollutant levels near industrial zones.

Monitoring Location Area Type Nitrogen Dioxide Sulfur Dioxide (S03)
| | (NO:) (ppb) | (ppb)
Petrochemical Industrial Heawy Industry | 68 34
| Zone || | |
Steel Manufacturing Industrial 61 41
District
Industrial Park (Mixed Industrial 55 29
Factories)
| Urban Residential Area | Residential 32 |12
| Suburban Neighborhood | Residential 21
Rural Meonitoring Station Rural / 11 3
Agricultural

Prompt: What does this suggest about pollution sources?

Card 8 - Repeated Measurements
ution readings were consistently higher during weekday mornings and

e of Day Typical | Nitrogen Dioxide | PM2.5 | Carbon Monoxide

Activity Level | (NO;) (ppb) | (pg/m*) |  (CO) (ppm)
rning (3=5 AM) | Very Low 14 8 0.5
| Traffic | | |
Rush Hour (7- | Heawy Traffic | 48 26 20
{12-2 PM) | Moderate | 29 18 12
Activity | | |
Rush Hour (4-6 | Heavy Traffic | 52 28 23
ing (9-11 PM) | Lower Traffic | 21 14 [o8

Prompt: What activities occur during these‘times?

Card 9 - Health Reports

hics reported increased complaints of coughing, eye irritation, and
difficulty.

Prompt: How might air pollution affect health?

te Card 10 — Pollution Distribution
Bn levels decreased farther away from the city center.
we Prompt: What does this suggest about pollution sources?

&

Text
Only




ource - Chemical Release - Atmospheric Movement - Air Quality Impact

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 what causes poor air
quality.

Part 7 — Impact Analysis

Students analyze how air quality 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 Air Pollution and the Chemicals in Polluted Air

Air is an essential part of life on Earth. Every day, people, animals, and plants depend on clean air to
survive. The atmosphere is a mixture of gases that surrounds the planet. Most of the air we breathe is
made of nitrogen and oxygen, along with small amounts of other gases. Under normal conditions, the
atmosphere helps support life by protecting Earth and allowing living things to breathe. However,
human activities can change the chemical composition of the air. When harmful substances enter the
atmosphere, the air can become polluted.

Full Teacher Answer Key

Air pollution occurs when harmful gases.s atmosphere and reduce air quality. These
pollutants can come from.s s, factories, and the burning of fuels. When
fuels such as gag ey release chemical pollutants into the air.
These po snere and can spread across large areas. In cities with

Teacher Answer Key of pollution in the air can increase quickly.

he
Part 2 - Background Questions ' 6
1. What is air pollution?
Air pollution occurs when harmful gases or particles en’ ‘“
air quality. a

2. What chemicals can be found in polluted air?
In addition to gases, polluted air can also contain tiny solid or liquid particles known as particulate

d in polluted air. One common pollutant is carbon monoxide, a
arn completely. Carbon monoxide is colorless and odorless, but it can
ge amounts. Another group of pollutants is called nitrogen oxides, which
vehicle engines and industrial processes. These gases can react with sunlight
cdls in the atmosphere to form smog. Factories and power plants may also release

de, a gas that can contribute to acid rain and other environmental problems.

Part 5 — Pathway Tracking
Vehicle exhaust - chemical gases released - pollutants mix with air - smog and pollution
form - air quality decreases.

Polluted air may contain gases such as carbon monoxid
and tiny particles known as particulate matter.

3. How do human activities affect air quality?
Human activities such as driving vehicles, operating fac

chemical pollutants into the air. Part 6 — Impact Analysis

Impact on the Atmosphere: . R . . .
) ) Chemical pollutants mix with air and can react to form smog or other harmful comps n.'oatter. TI'_lwese particles are extremely small and can remz?ln suspendesl\ |r.1 the air for long perlod_s .of
Part 3 - Evidence Log — Key Points . time. Particulate matter can come from vehicle exhaust, industrial emissions, construction activities, or
Impact on the Environment
1Evideme # T w———— imp';:tyl::e::::t:?gdl: Polluted air can damage plants, affect animals, and change environmes burning fuels. Because these particles are so small, they can be inhaled into the lungs and may affect
el . Impact on People: breathing and overall health.
Ie\{els c:f pollution in the alr. - Polluted air can irritate the lungs and eyes and make bre
2 This evidence suggests a cause because vehicle L . . . . . - .
cathon moncide Human activities play a major role in affecting air quality. Driving vehicles releases gases such as carbon
: Part 7 - The Big Question i ; ‘ ‘
3 P TP —y ors g s I monoxide almd nitrqgen cmild\es‘ into the atmosphere. Fgctories and power p!an_ts can release sulfur
. ner,
into the atmosphere. into the atmosphere. These pg &Y. h
4 This evidence suggests a pathway because par! conditions, causing air quality . e atmosphere,
the air. ! Rubric Names: Date: as smog.
5 This evidence suggests an impact because smo Section Citerla Level 4 Leveld tavel Lavel 1
. 88 P Part 8 - CER Example Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are
sunlight. Claim Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or Fcertain
6 This evidence suggests a pathway because wez Vehicle emissions are a major sou Questions | Concepts vocabulary inaccurate eading out into
pollution near the ground. Evidence Use of Evidence | Consistently uses information from the | Uses reading to suppert | Limited reference to reading Does not reference Iity levels to
7 This evidence suggests a cause because indust! ioh i ., . from Reading background reading to support answers | most answers reading
llutants 68 1 High rfltrogen o’f'de levels We. . d near hea\{y traffic areas. . Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
p°_ u a-n . _ 2. Pollution levels increased during morning and evening rush-hour traffic times. of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
8 This evidence suggests an impact because repe Reasoning explains reasoning with clear explanations | incomplete little explanation Quality Index
is linked to daily activities. Vehicle engines burn fuel and release gases such as nitrogen oxides and carbon monoxide. Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific Ehemical
9 This evidence suggests an impact because polli When large numbers of vehicles operate in one area, these gases accumulate and contribute to Langusge vocabulary vocabulary language
health olluted sk anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks tter understand
b = I P ' ation with case evidence with some evidence but reasoning is weak evidence or logical
10 This evidence suggests a pathway because poll suppart reasoning
source. Part 9 — Sq Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
Personal £ pathway showing how the problem with minor gaps accurate connections inaccurate lution sources and

Part 4 — Sample Suspect Ranking Use publid jgds through the body i i i i
h explanation of system-level Explains most effects Partial understanding Limited

1 - Vehicle exhaust gases Commun )
. . correctly understanding
2 —Industrial factory emissions lm'pro\:'e P ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
3 — Particulate matter pollution Scientific explanation explanation explanation
4 — Atmospheric chemical reactions Develop ¢ all health General connection Limited connection No clear connection

5 — Weather conditions trapping pollution made

- _aing Clear explanation using | Basic explanation with limited | Minimal or
Par 10. . . some evidence evidence unsupported
O-ne th'"‘_ / explanation
Air polluti /fﬁfi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
One chang general claim missing
Reduce a Zlevant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
,né,used used irrelevant
rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
claim using science concepts with minor gaps
_ / Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
’ medical/system solutions most categories unrealistic
“houghtfulness | Deep reflection with personal Clear reflection Basic response Minimal effort
,./T & Insight connection
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