Grades 6-12

(3)  Scientific processes. The student uses critical thinking and scientific problem solving to make informed decisions. The student is expected to: 

(A)  analyze, review, and critique scientific explanations, including hypotheses and theories, as to their strengths and weaknesses using scientific evidence and information; 

(B)  draw inferences based on data related to promotional materials for products and services; 

(C)  represent the natural world using models and identify their limitations 

[Slide 20: How is air pollutant concentration modeled? What are the inputs to these models? How are the models tested and developed? Slide 21: Use the diagram in this slide to review how and air quality model works. Slide 22: What are air quality models used for? Describe the patterns in which ozone concentration, NOx concentration, and wind direction change over the course of a day. How might these quantities be related? What factors affect the concentrations of these substances? Slide 23: How are both regional and local factors important in predicting ozone concentration? Slide 24: What does the model tell us about where ozone comes from at different times of day and in different places? Slide 25: What is a back trajectory? What are the inputs to such a model? What information do back trajectories give us about the origin of ozone molecules in Austin? Slide 27-29: How do scientists use air quality models to determine and target areas for emissions reductions?]

§112.22. Science, Grade 6.

(7)  Science concepts. The student knows that substances have physical and chemical properties. The student is expected to: 

(A)  demonstrate that new substances can be made when two or more substances are chemically combined and compare the properties of the new substances to the original substances [Slides 6-8: What substances combine to form ozone near the earth’s surface (in the troposphere)? Why is ozone more harmful to human health than each of these substances alone?]; and 

(B)  classify substances by their physical and chemical properties [Slides 6-8, 37: What are the different types of substances that contribute to air pollution? What are NOx, SOx, VOCs, hydrocarbons, and ozone, and how do they each contribute to air pollution? Slide 37: How do the chemical properties of alkenes contribute to their activity in the atmosphere?]. 

(14)  Science concepts. The student knows the structures and functions of Earth systems. The student is expected to: 

(C)  describe components of the atmosphere, including oxygen, nitrogen, and water vapor, and identify the role of atmospheric movement in weather change [Slide 7: In what form does nitrogen occur naturally in the atmosphere? What compound of Nitrogen contributes to ozone formation?]. 

§112.23. Science, Grade 7

(7)  Science concepts. The student knows that substances have physical and chemical properties. The student is expected to: 

(C)  recognize that compounds are composed of elements [Slides 6-8, 37: Name the compounds and elements involved in air pollution. How are these compounds formed, and where do the elements that comprise them come from?]. 

(14)  Science concepts. The student knows that natural events and human activity can alter Earth systems. The student is expected to: 

(C)  make inferences and draw conclusions about effects of human activity on Earth's renewable, non-renewable, and inexhaustible resources [Slides 7-8, 15-17, 28-30: What do the data and predictions presented in these slides suggest about the effect of human activity on air quality? What activities and processes contribute most to harmful emissions? What is the relationship between urbanization and air pollution? Slides 31, 33: What are government leaders doing to help reduce the harmful effects of urbanization on air quality and what is the role of scientific investigation in developing such plans? What are the costs and benefits of improving air quality?]

§112.24. Science, Grade 8

(9)  Science concepts. The student knows that substances have chemical and physical properties. The student is expected to: 

(A)  demonstrate that substances may react chemically to form new substances [Slides 6-8: What substances combine to form ozone near the earth’s surface (in the troposphere)? Why is ozone more harmful to human health than each of these substances alone?]; 

(B)  interpret information on the periodic table to understand that physical properties are used to group elements [List the elements and compounds discussed in this talk and compare their properties using the periodic table. What chemical properties indicate why these elements and compounds occur as gases in the atmosphere? What properties indicate why they react the way they do to form ozone and smog?]; 

(C)  recognize the importance of formulas and equations to express what happens in a chemical reaction [Slides 4-8: List the reactions involved in the formation of ozone and smog. What are the reactants? What are the products? Can you find more specific examples of these reactions?]; and 

(10)  Science concepts. The student knows that complex interactions occur between matter and energy. The student is expected to: 

(B)  describe interactions among solar, weather, and ocean systems [Slide 6: What is the role of sunlight and heat energy in the ozone formation reaction? Slides 22, 25, 27: How do wind direction and speed affect patterns of ozone concentration?]; and 

(C)  identify and demonstrate that loss or gain of heat energy occurs during exothermic and endothermic chemical reactions [Slide 6: Which chemical reaction mentioned in this talk requires heat as a reactant?]. 

(14)  Science concepts. The student knows that natural events and human activities can alter Earth systems. The student is expected to: 

(C)  describe how human activities have modified soil, water, and air quality [Summarize the effects of human activities on air quality and review the methods presented for observing, analyzing, and modifying air quality in Texas].

§112.42. Integrated Physics and Chemistry

(6)  Science concepts. The student knows the impact of energy transformations in everyday life. The student is expected to: 

(D)  investigate and compare economic and environmental impacts of using various energy sources such as rechargeable or disposable batteries and solar cells [Slides 14, 15-17: Research the economic and environmental impact of the various energy sources used to power automobiles. What impacts do these fuels have on air pollution? Why is gasoline still the most widely used fuel for automobiles and airplanes? Describe, define, and give examples of several sources of emissions in Texas. Which of these do you think contributes most to air pollution? Which do you think contributes least? Slide 30-31, 42-44: What data does Dr. Allen cite to determine the most prevalent sources of harmful emission in Texas? What role does the economy play in determining solutions to emissions problems in Texas ]; 

(8)  Science concepts. The student knows that changes in matter affect everyday life. The student is expected to: 

(E)  research and describe the environmental and economic impact of the end-products of chemical reactions [Slides 4, 6-8: How are ozone and particulate matter formed in the atmosphere? What does VOC stand for? NOx? SOx? What roles do these components play in causing air pollution, and where do they come from? Slide 5: Do these processes occur in exactly the same way everywhere in Texas? ]. 

(9)  Science concepts. The student knows how solution chemistry is a part of everyday life. The student is expected to: 

(B)  relate the concentration of ions in a solution to physical and chemical properties such as pH, electrolytic behavior, and reactivity [Define the terms hydrocarbon, alkene, propene, ethene, butene, reactivity. Slide 37: What role do alkenes and hydrocarbon reactivity play in ozone formation? Slide 36: Where and when do we find high concentrations of these hydrocarbons?]; 

§112.44. Environmental Systems

(5)  Science concepts. The student knows the interrelationships among the resources within the local environmental system. The student is expected to: 

(E)  analyze and evaluate the economic significance and interdependence of components of the environmental system [Slide 4: How does pollution in the atmosphere affect organisms (biosphere)? What specific example is provided in this talk? How does human behavior affect the atmosphere?]
(8)  Science concepts. The student knows that environments change. The student is expected to:

(A)  analyze and describe the effects on environments of events such as fires, hurricanes, deforestation, mining, population growth, and municipal development [Slides 5-8, 10, 15-17, 22, 24: How has municipal development affected air quality in Texas? Slides 12, 30-31, 42-44, 41: How have the United States and Texas governments attempted to manage the harmful affects of municipal growth on air quality?]; 

§112.45. Chemistry

(11)  Science concepts. The student knows that balanced chemical equations are used to interpret and describe the interactions of matter. The student is expected to: 

(A)  identify common elements and compounds using scientific nomenclature [Slides 6-8:m Identify the elements and compounds involved in photochemical reactions that cause air pollution. Where do these elements and compounds come from?]; 

(B)  demonstrate the use of symbols, formulas, and equations in describing interactions of matter such as chemical and nuclear reactions [Slides 6-8: Identify the chemical reactions presented by Dr. Allen. What do VOC, NOx and SOx stand for? Can you find some specific examples of these types of reactions?]; and 
Physics

(5)  Science concepts. The student knows that changes occur within a physical system and recognizes that energy and momentum are conserved. The student is expected to: 

(A)  interpret evidence for the work-energy theorem [Slides 4, 6-8: How do the processes of atmospheric chemistry demonstrate the work-energy theorem?]

§112.49. Geology, Meteorology, and Oceanography. 

(2)  Scientific processes. The student uses scientific methods during field and laboratory investigations. The student is expected to: 

(A)  plan and implement investigative procedures including asking questions, formulating testable hypotheses, and selecting equipment and technology; 

(B)  collect data and make measurements with precision; 

(C)  organize, analyze, evaluate, make inferences, and predict trends from data; and 

(D)  communicate valid conclusions. 

[Slide 14, 15-17: What VOC emission sources are described (biogenic, on-road, non-road, area, point)? What do these categories mean? Slide 30-31, 42-44: What does this information suggest about how pollution can be reduced? Slide 15-17: How does the distribution of NOx emissions among these sources compare to the distribution of VOC emissions? What further insight does this data provide to target ways of reducing air pollution in this region? Slide 15: Which counties are analysed in this study presented? How does the distribution of NOx emissions among these counties compare to the distribution of VOC emissions? What further insight does this data provide to target ways of reducing air pollution in this region? What do the charts on slide 24 illustrate? How are ozone concentrations, NOx concentrations, and wind direction related. Which component effects a change in the other components? Why might this be? What does the chart on slide 25 illustrate about the timing and distribution of ozone formation in Austin? Which components affect ozone concentration the most, according to this chart? At what time of the day is ozone concentration the highest? What conclusion does Dr. Allen present in slides 30-31, 42-44 based on the data presented? What does the lower chart on this slide illustrate about the relationship between reducing anthropogenic NOx emissions and exceedance of air quality standards?]

(9)  Science concepts. The student knows the role of natural energy resources. The student is expected to: 

(B)  analyze issues regarding the use of fossil fuels and other renewable, non-renewable, or alternative energy resources ; and 

(C)  analyze the significance and economic impact of the use of fossil fuels and alternative energy resources.

[Research the economic and environmental impact of the various energy sources used to power automobiles. Slides 7-8: What impacts do these fuels have on air pollution? Why is gasoline still the most widely used fuel for automobiles and airplanes? Slide 14: Describe, define, and give examples of several sources of emissions in Texas. Which of these do you think contributes most to air pollution? Which do you think contributes least? Slide 30-31, 42-44: What data does Dr. Allen cite to determine the most prevalent sources of harmful emissions in Texas? What role does the economy play in determining solutions to the emissions problem in Texas?]
(12)  Science concepts. The student knows the characteristics of the atmosphere. The student is expected to: 

(A)  identify the atmosphere as a mixture of gases, water vapor, and particulate matter [Slide 4: What are the components of air pollution (photochemical smog)? Slides 4-9: What are the components of or leading to ozone and particulate matter? How are ozone and particulate matter formed in the atmosphere? Do these processes occur in exactly the same way everywhere in Texas (slide 9)? Slides 2-4: What problems do these pollutants cause? Why do we want to keep ozone high up in the sky instead of here near by? What sources of pollution are illustrated in this diagram (slide 8)? Slide 25 illustrates the trajectories of materials traveling at different elevations in the atmosphere in and around Texas. What are some reasons for the differences in trajectory? What does this mean for those trying to set standards for emissions?]; 

(B)  analyze the range of atmospheric conditions that organisms will tolerate including types of gases, temperature, particulate matter, and moisture [Slides 5, 10-11, 33-35: How does Dr. Allen describe the general quality of air in Austin? Houston? How does the type of pollution differ among these two cities? Can you think of some reasons why? What are the current air quality standards for Texas, and how do Austin and Houston rate according to these standards? When will new air quality standards be implemented? What is non-attainment? What types of pollution are mentioned in this talk as linked to health problems and premature death?]; and 

(C)  determine the impact on the atmosphere of natural events and human activity [Slides 2-4: What impact does air pollution have on human activity? Which people are most vulnerable to health problems associated with air pollution? Slides 30-31, 42-44: How have recent studies on air pollution revealed the activities that seem to contribute most to air pollution, and how might we respond to this knowledge?]. 

