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Background
Cause of Asthma
· Asthma is caused be inflammation of the bronchial tubes in the lungs.  1
· The inflamed bronchiole tubes become hypersensitive to irritants and allergens.  1
· Asthma is a chronic disease.  1
Symptoms of Asthma
· Symptoms of asthma include wheezing, coughing, rapid breathing, and chest pain.3
· The symptoms vary with each individual.3 

· If untreated, an asthma attack may result in increased tightening of the lungs which could result in unconsciousness and death. 3
Air Pollution in Houston 

· Air pollution has many contributing factors.  

· The biggest source of air pollution is motor vehicles and off road equipment.  (This includes cars, ships and planes.)5
· Air pollution is also caused by various kinds of industrial equipment (e.g. paper mills and chemical refineries).4
· Houston’s large motorist population, busy ports, and role in the oil industry have contributed to the major air problems that exist in the city.4
· Emissions from the cargo aboard ships are Houston’s top sources for its smog.4
· Houston leads the nation in ozone problems.4
Air Pollution and Asthma
· Air pollution can cause negative health effects for everyone but asthma sufferers are more sensitive.

· Air pollution can cause many different kinds of health problems such as eye irritation, and respiratory tract infections and asthma. 6
· Air pollution can worsen asthma symptoms and trigger an asthma attack. 6
· The air pollutants that affect asthma sufferers are things link smoke dust, haze, smog, ozone, and particulate matter.7
· Air pollutants can cause inflammation in the lungs and make it difficult to breathe. 8
Sources
1http://www.cdc.gov/asthma/faqs.htm
2http://www.epa.gov/airnow/health-prof/Asthma_Flyer_Final.pdf
3http://www.webmd.com/content/article/72/81592.htm
4 http://www.cleanhouston.org/air/index.htm 
5http://www.tceq.state.tx.us/implementation/air/areasource/Sources_of_Air_Pollution.html
6http://www.nationalasthma.org.au/html/management/infopapers/health_professionals/4001_air.asp
7http://www.epa.gov/airnow/health-prof/Asthma_Flyer_Final.pdf
8http://www.kidshealth.org/parent/medical/allergies/ozone_asthma.html
Story Summary

All the members of the Backpack Club are busy with their extracurricular activities in Houston this weekend.  K.T. and Jace are on their way to a soccer tournament while Summer is showing her rabbits for the 4-H competition.  Houston’s pollution problem stirs up Jace’s asthma, and he has to sit out his first game.  Summer’s rabbits have pink eyes and appear lethargic due to the smog.  Summer helps Joe, who is deaf, find his lost guinea pigs using the keypad.  K.T. sprains her ankle over a backpack and falls in a well.  Jace and Summer help her using the GPS mechanism of the BPC.
Lesson Summaries, Flow and TEKS 
Summaries for all lessons and key TEKS covered are listed on the following pages, organized by subject area. Cases in which lessons should be preceded by other lessons are also noted on these pages. If all lessons are to be used, it is recommended that lessons be used in ascending order.

Lesson Flow and TEKS: Science

	Lesson
	Learning Focus
	Major Concept
	Key TEKS
	Prerequisites

	Science 1
	Knowledge
Investigate
	There are four main routes of exposure: inhalation, absorption, ingestion, and injection. The health problems in the story could have been caused by one or more of these forms of exposure. 
	7.2 (A, C, D), 7.3 (B), 7.4 (A, B), 8.2 (B), 8.4 (A)
	None

	Science 2
	Knowledge

Investigate
	Inflammation is the body’s response to irritation. This process involves vessel dilation, redness, swelling, heat and pain.
	7.2 (B, C), 7.3 (A, B), 7.6 (A), 7.9 (B) 
	None

	Science 3
	Knowledge
Investigate  
	Asthma is a condition in which the bronchioles of the lungs are constricted making it difficult to breathe.  Asthma can be caused by many different things such as chemical irritants.
	7.2 (B, C), 7.3 (A, B), 7.6 (A), 7.9 (A) 
	None

	Science 4
	Knowledge
Analyze

Hypothesize
	Air pollution in Texas is caused by many different things. Some pollutants can cause cancer and be harmful to plants.  Numerous studies were done to determine the risk of exposure to cancer-causing pollutants. There are many ways that we can reduce air pollution, some of which are planting trees and using energy efficient appliances.
	7.2 (C), 7.3 (D), 7.4 (A, B), 7.14 (C)
Health: 7.3 (B), 7.4 (A)
	None

	Science 5
	Knowledge

Analyze
	Pollution affects everyone not just the people in the area in which it is created. There are many different sources and kinds of air pollutants. (e.g. fuels, nitrogen dioxide, particulate matter, sulfur dioxide, ozone, lead, and carbon monoxide.) 
	7.2 (B - D), 7.7 (A), 7.7 (C ), 7.12 (B), 7.14(C)
	Science 4

	Science 6
	Knowledge Analyze
	Global warming is the result of green house gases and other pollutants. Pollutants have the potential to trap heat in the earth’s atmosphere.   
	7.1 (A), 7.2 (B-D), 7.3 (C), 7.14 (C )
	None 

	Science 7
	Knowledge 

Analyze
	Newton’s 3 laws of motion describe how objects interact with the forces in their environment.  Simple machines redistribute the direction and magnitude of forces to make work easier to do.
	7.3 (B, C), 7.4 (A, B), 7.5 (A), 7.6 (A, B)
	None

	Science 8
	Knowledge

Analyze
	Compounds are a combination of elements and can exist as a solid, liquid, or gas.  Chemical changes, such as corrosion, result in the production of new compounds.
	7.1 (A), 7.2 (B, C), 7.7 (A, C)
	None


Lesson Flow and TEKS: Math

	Lesson
	Learning Focus
	Major Concept
	Key TEKS
	Prerequisites

	Math 1
	Understanding, Application
	Circumference, Volume of 3-D,  Area  
	6.1(C), 6.2 (D), 6.4 (all), 6.6(C), 6.8 (all), 6.11 (A) 
	None

	Math 2
	Application
	Multiplication, division, calculating percentage
	6.2(all), 6.11(all), 6.12 (all), 7.1(B), 7.2(A, B), 7.3(A, B), (all), 7.11 (A, B), 7.12(A, B), 7.13(A), 7.14(A, B)
	None

	Math 3
	Solve, Application
	Computing Average, determining median, determining range, complementary angles
	6.1 (all), 6.2 (all), 6.6 (all), 6.10 (all), 7.11(A, B), 7.12(A, B)
	None


Lesson Flow and TEKS: Social Studies

	Lesson
	Learning Focus
	Major Concept
	Key TEKS
	Prerequisites

	Social Studies 1
	Knowledge

Interpret


	Texas is divided into geographical regions (east and west, north and south).  Texas’ top ten counties consist of the most populous cities in the state.  The population distribution in different regions of the state can vary based on different things such as weather.
	6.3 (A),  6.3 (B), 6.3 (C), 6.4 (B) 6.4 (D), 6.7 (A), 6.12 (F), 7.8 (B), 7.9 (A, B), 7.10 (A), 7.10 (B), 7.21 (A-C), 7.22(A-D), 8.10 (B) 8.12(A)
	None



	Social Studies 2
	Knowledge 

Explore

Solve


	Geographical Information Systems help provide information about different locations on the planet. It uses geography  and  data to make connections and analyze and solve geographical problems.
	7.20 (A), 7.21 (B, C, H)

Math: 7.13 (A)
	None



	Social Studies 3
	Knowledge


	Many different people immigrated to Texas, such as those from Mexico, Germany, Poland, and China.  
	6.2 (A), 7.2 (B, C), 7.10(A), 7.11 (A, B), 7.12(B), 7.19 (A), 7.21(A), 8.2(A), 8.12 (C) 
	None

	Social Studies 4
	Knowledge


	Houston is the fourth largest city in the United States and was once the capital of the Republic of Texas.  Houston has been a part of many different industries due to its railroads, ports, role in oil refining, role in health care, and role in technology.
	6.2 (A), 7.1 (B), 7.4 (A), 7.9 (A, C), 7.9 (C), 7.10 (A), 7.11 (A), 7.12 (A, B), 7.13 (C), 7.21 (A-C), 7.22 (C, D), 8.12 (A)
	None



	Social Studies 5
	Knowledge
	Urbanization of Texas has been due  to many different industrial and economic aspects (e.g. railroads, cotton,  farming,  oil, and petrochemicals).
	7.10 (A), 7.12 (A, B, C), 7.13 (C), 7.21 (A, B), 7.22 (D)
	None

	Social Studies 6
	Knowledge
	Major contributions to air pollution come from grassland and forest fires in South America and Africa and from burning of fossil fuels and industry in North America.  Southeast Asia and Russia also contribute to air pollution by producing toxins from industry and fires. 
	7.10 (A), 7.17 (A), 7.21 (B, C, E), 7.22 (D)
	None


Lesson Flow and TEKS: Language Arts

	Lesson
	Learning Focus
	Major Concept
	Key TEKS
	Prerequisites

	English 1
	Knowledge

Represent
	Descriptive writing is an important aspect of summarizing a story.  It helps the reader visualize different parts of the story.
	7.15 (A-C, E, G, H), 7.17 (D), 7.18 (A)

	None

	English 2 
	Knowledge 
Persuade
	When writing a persuasive report it is necessary to first decide which position you hold on the topic. You must then gather facts about the topic so that you may convince others to see your point of view. 
	7.1 (C), 7.2 (A, E), 7.5 (B, D), 7.13 (C, I), 7.15 (A-C, E, G, H), 7.18 (A-E), 7.19 (A, B)

	None

	English 3
	Knowledge
	Context clues help can help you come to conclusions when you are missing information. 
	7.10 (A, H), 7.11 (B), 7.13 (G, H), 7.15 (H)
	None
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