
 

 

 
 

 
 
 
 
 
 
 
 
 
Description  
Students learn about the major air pollutants in Maricopa County: particulate 
matter, ground level ozone, and carbon monoxide. Students also learn about the 
health effects and solutions to air pollution. Students are divided into five groups. 
At the end of the exercise, each group will present their findings to the class as a 
whole. Each group receives a packet with questions, and resources to answer these 
questions. Groups receive individual mini lessons during the research time that will 
enhance their class presentations. 
 
Objectives  
Students will: 

 research air quality topics,  
 discover facts about air pollutants,  
  observe health effects,  
 c r e a t e  solutions to air pollution, and 
 share the group information with the rest of the class for a more broad 

distribution of information and greater understanding of air quality as a 
whole. 

 
  Materials  

Research packets on particulate pollution, carbon monoxide, ground-level 
ozone, air quality and health, and solutions to air pollution 
 
Props and demonstrations: 
 
Particulate Pollution 
Air pollutant identification poster 
Particulate Matter activity board with size comparison chart, location filter 
samples 
Unused and used filters from monitoring sites 
Electron microscope images of Particulate Matter 2.5 
 
Carbon Monoxide 
Air pollutant identification poster 
Temperature inversion demonstration:       
Clear bowl, dry ice, water, tongs 
 
Ground Level Ozone 
Air pollutant identification poster, blank 11 "x 17" cardstock, markers 

 

 
 

 Grade Level 
High School  

 Subject Areas 
Environmental Science (Air 
Quality) 
 
 Duration 
Research 45 - 60 minutes 
Present 45 - 60 minutes 

 Setting 
Classroom 

 Skills 
Gathering information, 
Organizing, Analyzing 
information, Interpreting 

 Vocabulary 
aerosols, air pollutants, 
atmosphere, carbon 
monoxide, emissions, 
fossil fuels, ground-level 
ozone,  hydrocarbons, 
inversion layer, lead, 
methane, oxygen, 
particulate matter, 
precursor pollutants, 
smog, scrubber, smelter  
 
 

 

If You Can’t Breathe, Nothing Else Matters 
What can I do to help clean the air in Maricopa County? 

 
 Goals  Students will gain a greater 

awareness of air pollution issues. 
Individuals will be inspired to take 
action in their personal lives to reduce 
air pollution, and/or reduce their 
exposure to air pollution in general. 



 

Air Quality and Health 
Health effects identification poster, healthy/unhealthy lungs comparison kit 
 
Solutions to Air Pollution 
Solutions identification poster, pictures or examples of actions that pollute less 

 
Reference Materials 

 
Literature:  
Airborne Dust and Your Health 
Air Quality and Your Health  
Criteria pollutants chart Ozone 
26 Ways to Healthy Air 
7 Ways You Can Be Air Smart 
Car Care for Clean Air 

 
Use pre-assessment to measure prior knowledge for a base line to compare to post-
assessment. 

 
Activity Plan Introduction 

• Open discussion on the environment and air. 
Break the class into five research project groups. Give each group a packet with appropriate 
demonstration supplies and/or props. Instruct them to research the resources in the packet to answer 
questions provided. Have them be ready to present this information and their solutions to the class. 

 
Facilitate Group Activity 
 

• Visit the Particulate Matter group. Discuss issues of concern.  Give a mini-lesson on the PM filters (what they 
are, where they are from, why they are discolored to varying degrees); PM activity board (for PM size-
comparison chart, filter samples, location of monitoring sites); and PM electron microscope image.  Give 
them subtle suggestions or nudges if more points need to be made or clarified.   Encourage group to use these 
props during their class presentation. 
 

• Visit the Carbon Monoxide group. Discuss issues of concern. Give a mini-lesson on temperature inversions. 
Perform the dry ice experiment to illustrate how pollutants can be trapped in cold air under a layer of warm 
air in Maricopa County. Give them subtle suggestions or nudges if more points need to be made or clarified.  
Encourage group to use this demonstration during their class presentation.  
 

• Visit the Ground Level Ozone (Smog) group. Discuss issues of concern, ensuring they understand how ozone 
is created at ground level. Have at least one person in the group draw a picture of a vehicle, pointing out the 
parts of the vehicle that emit precursor pollutants to ozone. Have them draw a sun as another precursor 
ingredient. Give them subtle suggestions or nudges if more points need to be made or clarified.  Encourage 
the group to use these drawings during their class presentation. 
 

• Visit the Air Quality and Health group. Discuss issues of concern. Have them demonstrate the healthy and 
unhealthy lung kit to illustrate the difference between breathing clean air versus dirty air. Give them subtle 
suggestions or nudges if more points need to be made or clarified.  Encourage group to use this demonstration 
during their class presentation. 
 

• Visit the Solutions to Pollution group. Discuss issues of concern. Have them send a representative to each of 
the other groups and bring back information regarding activities and what pollutants affect air quality. Have 
them point out several actions that will reduce the levels of each pollutant. Review pictures or examples of 
their solutions to air pollution. Give them subtle suggestions or nudges if more points need to be made or 
clarified.  Encourage them to use these props during their class presentation.   

 
 
 
 



 

 

Facilitate group discussion 
During this activity, ask probing questions to stimulate group discussions about air quality issues to assist students in 
reaching conclusions and finding solutions.  After their group presentations, if the Solutions to Pollution group arrived 
at similar or different solutions than the “specialists” in the other activity groups, discuss the reasons why this may 
have occurred. 

 
 
Give post-assessment and compare with pre-assessment to measure knowledge gain. 
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Air Quality High School 
Research Group Questions 

Particulate Matter (PM) 

• What is it? 
• How is it measured? 
• How does the size of the particles impact air quality? 
• We know Particulate Matter in the air degrades air quality.  But why?  
• How is it harmful to humans? 
• What can we do to improve the air we breathe? 

 

Carbon Monoxide (CM) 

• What is it and what are the causes? 
• Does oxygen affect the production of carbon monoxide? 
• We know carbon monoxide degrades air quality.  How does it happen? 
• How is it harmful to humans? 
• What can we do to decrease carbon monoxide to improve the air we breathe? 

 

Ground-level Ozone 

• What is it and where does it come from? 
• What are VOC’s? 
• We know ground-level ozone impacts air quality.  How does it happen? 
• How is it harmful to humans? 
• What is the AQI and what does it tell us? 
• What can we do to decrease ground-level ozone to improve the air we breathe? 

 

Air Quality & Health 

• What are air pollutants and how are they caused? 
• What are the effects of air pollutants on the health of humans? 
• What can we do improve the air we breathe? 

 
 
 



Solutions to Pollution 

• What are air pollutants and what causes them? 
• How are they measured? 
• What is the AQI and how is it used? 
• What can we do to improve the air we breathe? 



 

If You Can’t Breathe, Nothing Else Matters 

Pre-assessment 

 

1. Describe the sources of particulate pollutants in Maricopa County: 

 

 

 

2. What is the main source causing increased ozone pollution in Maricopa County and most large cities?   

 

 

 

3. Describe the effect of an inversion layer on ozone pollution levels: 

 

 

 

4. Draw a picture of a vehicle labeling the parts causing precursor pollutants and describe their effect on 
the ozone:  

 

 

 

 

 

 

 



  

If You Can’t Breathe, Nothing Else Matters 

Post-assessment 

 

1. Describe the sources of particulate pollutants in Maricopa County: 

 

 

 

2. What is the main source causing increased ozone pollution in Maricopa County and most large cities?   

 

 

 

3. Describe the effect of an inversion layer on ozone pollution levels. 

 

 

 

4. Draw a picture of a vehicle labeling the parts causing precursor pollutants and describe their effect on 
the ozone. 
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    Correlations to the Arizona Academic Standards 
 

High School 

Science, Grade HS, Strand 1, Concept 2 
P.O. 1 -- Demonstrate safe and ethical procedures (e.g., use and care of technology, materials, 
organisms) and behavior in all science inquiry.  
P.O. 2 -- Identify the resources needed to conduct an investigation. 
P.O. 3 -- Design an appropriate protocol (written plan of action) for testing a hypothesis: Identify 
dependent and independent variables in a controlled investigation, determine an appropriate 
method for data collection (e.g., using balances, thermometers, microscopes, spectrophotometer, 
using qualitative changes), determine an appropriate method for recording data (e.g., notes, 
sketches, photographs, videos, journals (logs), charts, computers/calculators). 
P.O. 4 -- Conduct a scientific investigation that is based on a research design. 
P.O. 5 -- Record observations, notes, sketches, questions, and ideas using tools such as journals, 
charts, graphs, and computers. 
 
Science, Grade HS, Strand 2, Concept 1 
P.O. 1 -- Describe how human curiosity and needs have influenced science, impacting the quality 
of life worldwide. 
P.O. 2 -- Describe how diverse people and/or cultures, past and present, have made important 
contributions to scientific innovations. 
P.O. 3 -- Analyze how specific changes in science have affected society.  
P.O. 4 -- Analyze how specific cultural and/or societal issues promote or hinder scientific 
advancements. 
 
Science, Grade HS, Strand 3, Concept 1 
P.O. 1 -- Evaluate how the processes of natural ecosystems affect, and are affected by, humans. 
P.O. 2 -- Describe the environmental effects of the following natural and/or human-caused 
hazards: flooding, drought, earthquakes, fires, pollution, extreme weather 
P.O. 3 -- Assess how human activities (e.g., clear cutting, water management, tree thinning) can 
affect the potential for hazards. 
P.O. 4 -- Evaluate the following factors that affect the quality of the environment: urban 
development, smoke, volcanic dust 
P.O. 5 -- Evaluate the effectiveness of conservation practices and preservation techniques on 
environmental quality and biodiversity. 

Science, Grade HS, Strand 3, Concept 2 
P.O. 1 -- Analyze the costs, benefits, and risks of various ways of dealing with the following 
needs or problems: various forms of alternative energy, storage of nuclear waste, abandoned 
mines, greenhouse gases, hazardous wastes 
P.O. 2 -- Recognize the importance of basing arguments on a thorough understanding of the core 
concepts and principles of science and technology. 
P.O. 3 -- Support a position on a science or technology issue. 
P.O. 4 -- Analyze the use of renewable and nonrenewable resources in Arizona: water, land, soil, 
minerals, and air 
P.O. 5 -- Evaluate methods used to manage natural resources (e.g., reintroduction of wildlife, fire 
ecology). 
 
 

 

 
 

 Grade Level 
High School  

 Subject Areas 
Environmental Science (Air 
Quality) 
 
 Duration 
45 – 60 minutes 

 Setting 
Classroom 

 Skills 
Gathering information, 
Organizing, Analyzing 
information, interpreting 

 Vocabulary 
aerosols, air pollutants, 
atmosphere, carbon 
monoxide, emissions, fossil 
fuels, ground-level ozone,  
hydrocarbons, inversion 
layer, lead, methane, 
oxygen, particulate matter, 
precursor pollutants, smog, 
scrubber, smelter  
 
 
 
 
 
 
 

 
 
 
 

If You Can’t Breathe, Nothing Else Matters 
What can I do to help clean the air in Maricopa County? 
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Science, Grade HS, Strand 3, Concept 3 
P.O. 1 -- Analyze social factors that limit the growth of a human population, including: affluence, education, access to health care, 
cultural influences 
P.O. 2 -- Describe biotic (living) and abiotic (nonliving) factors that affect human populations.  
P.O. 3 -- Predict the effect of a change in a specific factor on a human population. 
 
 
Science, Grade HS, Strand 5, Concept 1 
P.O. 1 -- Describe substances based on their physical properties. 
P.O. 2 -- Describe substances based on their chemical properties. 
 
Science, Grade HS, Strand 6, Concept 1 
P.O. 1 -- Identify ways materials are recycled through the earth system (i.e.: carbon cycle, water cycle, rock cycle). 
P.O. 2 -- Demonstrate how dynamic processes such as weathering, erosion, sedimentation, metamorphism, and orogenesis relate to 
redistribution of materials in the earth system.  
P.O. 4 – Demonstrate how the hydrosphere links the biosphere, lithosphere, cryosphere, and atmosphere. 
 
Science, Grade HS, Strand 6, Concept 2 
P.O. 1 -- Describe the flow of energy to and from the Earth. 
P.O. 2 -- Explain the mechanisms of heat transfer (convection, conduction, radiation) among the atmosphere, land masses, and oceans. 
P.O. 3 -- Distinguish between weather and climate.  
P.O. 9 -- External Energy: Explain the effect of heat transfer on climate and weather. 
P.O. 10 -- External Energy: Demonstrate the effect of the Earth’s rotation (i.e., Coriolis Effect) on the movement of water and air. 
P.O. 11 -- External Energy: Describe the origin, life cycle, and behavior of weather systems (i.e., air mass, front, high and low 
systems, pressure gradients). 
P.O. 12 -- External Energy: Describe the conditions that cause severe weather (e.g., hurricanes, tornadoes, thunderstorms). 
P.O. 13 -- External Energy: Propose appropriate safety measures that can be taken in preparation for severe weather. 
P.O. 14 -- External Energy: Analyze how weather is influenced by both natural and artificial earth features (e.g., mountain ranges, 
bodies of water, cities, air pollution). 
P.O. 15 -- External Energy: List the factors that determine climate (e.g., altitude, latitude, water bodies, precipitation, prevailing 
winds, topography). 
P.O. 16 -- External Energy: Explain the causes and/or effects of climate changes over long periods of time (e.g., glaciation, 
desertification, solar activity, greenhouse effect). 
P.O. 17 -- External Energy: Investigate the effects of acid rain, smoke, volcanic dust, urban development, and greenhouse gases, on 
climate change over various periods of time. 
 
 
 
 

 

 

 

 

 

Prepared by the UofA Cooperative Extension for the Maricopa County Air Quality Department 


	AQ HS Activity
	AQ HS Activity Group Questions
	AQ HS Activity Assessment
	AQ HS Standards Correlation

