AP Environmental Science 

Course Proficiencies

1. Define environmental science.  

2. Identify and briefly explain major environmental problems and their causes.

3. Distinguish between exponential growth and linear growth.  Describe what has happened to the length of doubling time of the human population over the course of human history.

4. Distinguish between renewable, potentially renewable, and nonrenewable resources and relate to environmental degradation and sustainability.

5. Describe the tragedy of the commons and list approaches that might lessen this problem. 

6. Distinguish between point sources and nonpoint sources of pollution.  Distinguish among degradable, slowly degradable, and nondegradable pollutants.  Distinguish between pollution prevention and pollution cleanup.

7. Examine effects of hunter-gatherer, agricultural, and industrialized societies on the environment, their use of energy and material resources, and population size.

8. Examine the major phases in the history of resource use, resource conservation, and environmental protection in the U.S.

9. Identify steps of the scientific method and apply to a hypothetical example. 

10. Design and carry out a controlled experiment.

11. Distinguish between frontier science and consensus science; accuracy and precision; science and technology.

12. Identify examples of positive and negative feedback.

13. Define matter: forms, structure, and quality.

14. Define organic compounds and identify major classes and their building blocks.  Contrast with inorganic compounds.

15. Distinguish between high quality and low quality matter and energy and relate to the concept of entropy.

16. Describe the laws of conservation of matter and the 1st and 2nd laws of thermodynamics and give examples to illustrate each.

17. List and discuss the characteristics of life. 

18. Distinguish between an open system and a closed system and apply to the flow of matter and energy on Earth.

19. Identify biotic and abiotic components of ecosystems.

20. Summarize the law of tolerance and examine limiting factors.

21. Apply the 2nd law of thermodynamics to food chains and pyramids of energy.

22. Briefly describe the carbon, nitrogen, phosphorus, sulfur, and hydrological cycles and apply the law of conservation of matter to each.  Summarize the processes by which humans affect these cycles.

23. Define ecological niche.

24. Distinguish between specialist and generalist.  Evaluate the conditions that favor these two approaches.

25. Distinguish among the following species interactions and give one example of each: native, nonnative, indicator, and keystone species.

26. Distinguish among the following species interactions and give one example of each: interspecific competition, predation, and symbiosis (parasitism, commensalism, mutualism).  

27. Summarize the competitive exclusion principle.  List two strategies that species use to reduce competition.

28. List two strategies that predators use to capture their prey.  List five strategies that prey use to defend themselves against predators.

29. Define succession and distinguish between primary and secondary succession.

30. Explain resilience and stability.  Evaluate the interaction of stability and diversity.

31. Distinguish between weather and climate.  Summarize how fronts and air masses effect weather and contribute to global air-circulation patterns.

32. Describe how ocean currents generally redistribute heat.

33. Examine greenhouse effect, ozone, and El Nino-Southern Oscillation and the effect of each on climate.

34. Describe how climate affects the distribution of plant life on Earth.  Compare the climate and adaptations of plants and animals in various biomes (arctic, tundra, taiga, temp./tropical deciduous forest, grasslands, desert, rain forest, estuary, freshwater, marine).

35. Distinguish between Earth layers and properties of each.

36. Examine tectonic plate movements and results.

37. Distinguish between mechanical and chemical weathering and an example of each.

38. Describe Earth and human processes that lead to erosion.

39. Distinguish between minerals and rocks.  List three major types of rock.  Describe how each is formed and an example of each.  Briefly describe the rock cycle.  

40. List external and internal earth processes and natural hazards they cause.

41. Describe relationship between human activities and natural hazards.

42. Distinguish between types of mining and describe the environmental impacts of each type.

43. Describe the greenhouse effect and its importance on Earth’s climate.

44. List various greenhouse gases, their sources, and identify those that have risen in the last few decades and why.

45. Describe the pattern of Earth’s average surface-temperature fluctuation throughout geologic time, focussing specifically on the last 10,000 years.

46. Describe the general trend of mean global temperature since 1860, projections for the future, and the consequences of global warming.

47. Describe the origin of stratospheric ozone and the role it plays in protecting life on Earth.  

48. Briefly describe changes that have been occurring in stratospheric ozone, their causes and effects, consequences, and proposals for slowing these changes.

49. Review major legislation and treaties designed to deal with the issues of global warming and ozone depletion. 

50. Examine factors that determine changes in population dynamics, including biotic potential and carrying capacity.

51. Distinguish between and identify various density dependent and density independent factors that affect population dynamics.

52. Distinguish between r- and k-strategists and give examples of each.  Draw survivorship curves expected for each (type I, II, and III) and analyze the meaning of the curves.

53. Distinguish between prokaryotic and eukaryotic cells.  List the current five kingdoms of life and examples of organisms from each kingdom.

54. List major steps that have occurred in Earth’s chemical and biological evolution.  Include scientific evidence, which has led to the theory of evolution.  Describe alternative hypotheses for the formation of complex chemicals necessary for life.  

55. Describe connections among mutations, adaptations, differential reproduction, and biological evolution.    List and describe possible outcomes of natural selection (stabilizing, directional, disruptive, group, and kin selection).

56. Summarize how humans have tinkered with evolutionary processes.

57. Define birth rate, death rate, emigration rate, and immigration rate.  Write an equation to mathematically describe the relationship between these rates and the rate of population change. 

58. Distinguish between replacement level fertility and total fertility rate, and how each affect population growth.  List factors that affect birth and fertility rates and factors that affect death rate.

59. Compare rates of population growth in developed and developing countries and explain differences.

60. Use population ages structure diagrams to explain how age structure (pre-reproductive, reproductive, post-reproductive) affects population growth rates.

61. List and describe the four stages of demographic transition.

62. Summarize key factors that influence population size, including immigration policy, family planning, economic rewards and penalties, empowering women. 

63. List worldwide trends in population distribution.  Summarize the factors that contribute to urban growth.

64. Summarize urban environmental problems.  List ways that urban areas positively affect the environment.

65. List the pros and cons of the major urban transportation options.

66. Define net energy and state its significance in evaluating energy resources.  Compare net energies for various energy resources.

67. Define life cycle and cogeneration and describe their potential for saving energy.

68. Evaluate the advantages and disadvantages of using various renewable energy resources, including solar, water, wind, biomass, and geothermal.

69. Examine ways to use energy more efficiently and lessen dependency on fossil fuels.

70. List advantages and disadvantages of using the following nonrenewable energy resources: coal, oil, natural gas, nuclear.

71. List and describe three types of coal.  List and briefly describe methods for extracting coal.

72. Distinguish among types of oil recovery.  

73. Distinguish among natural gas, liquid petroleum gas, liquefied natural gas, and synthetic natural gas.

74. Briefly describe the components of a conventional nuclear reactor.  

75. List advantages and disadvantages of using conventional nuclear fission to create electricity after examining the nuclear fuel cycle, including disposal of radioactive wastes, safety and decommissioning of nuclear power plants, and the potential for proliferation of nuclear weapons.  Summarize current thinking about disposal of low-level and high-level radioactive wastes.

76. Briefly describe the structure of the atmosphere.

77. Distinguish between primary and secondary pollutants and sources.  

78. List major classes of air pollutants and summarize their effects.

79. Describe how smog forms.  Differentiate between photochemical fog and industrial fog.  Describe a thermal inversion and conditions under which it is most likely to occur.

80. Define acid deposition, its effects on ecological systems and human health, and strategies to prevent.

81. Compare risks of indoor (especially radon and asbestos) and outdoor air pollutants and potential effects on human health, plants, aquatic life, and materials.  

82. Summarize the Clean Air Act.  Discuss changes in air pollution prior to and following the passage of the Clean Air Act.  Discuss environmental criticisms of the CAA.

83.  List prevention strategies and cleanup strategies to reduce air pollutants.

84. List unique qualities of water and the significance of these qualities for the role water plays in the environment.

85. Briefly describe Earth’s water supply.  Compare amounts of salt water and fresh water, frozen fresh water and water available for human use.  Define watershed and groundwater.

86. Summarize water use in the U.S. and the world, problems and possible solutions.

87. Identify areas of international water problems, their causes, and possible solutions.

88. List major types of water pollutants and examples of each.  

89. Identify sources of water pollution (point and nonpoint sources).  

90. Draw an oxygen sag curve to illustrate what happens to DO levels in streams below points where degradable oxygen-demanding wastes are added.  Compare problems of lake water pollution to those of stream pollution.

91. List ways to prevent eutrophication and ways to clean up cultural eutrophication.

92. Briefly describe and distinguish among primary, secondary, and tertiary sewage treatment.

93. Describe major laws that protect water quality in U.S. (Safe Drinking Water Act, Clean Water Act, etc.).

94. Identify the various soil horizons in a soil profile and briefly describe the six soil layers (O, A, E, B, C, parent material).  Compare soil profiles of five important soil types (spodisols, alfisols, mollisols, aridisols, oxisols).

95. Distinguish among soil textures, porosity, and permeability.  Describe how humus and soil pH contribute to soil fertility.

96. Compare percentages of solid wastes produced in the U.S. and worldwide.

97. Describe various waste disposal programs (landfills, incineration, composting, etc.) and the pros and cons of each.

98. Identify pollution prevention approaches to solid and hazardous waste and ways to reduce waste and pollution.

99. Distinguish between closed-loop and open-loop recycling.

100. Summarize the causes of, effects of, and ways to deal with various toxic and hazardous wastes.

101. Name and describe at least 2 U.S. hazardous waste laws.

102. Examine New Jersey’s ranking on the Superfund National Priorities List (CERCLA) and identify local Superfund sites.

103. Identify examples of environmental injustice as it relates to solid and hazardous waste.

104. Summarize the state of global food production and identify food distribution problems.

105. Define malnutrition, undernutrition, and overnutrition; identify how many people on Earth suffer from these problems, where these problems are most likely to occur, and strategies to deal with these problems. 

106. Compare energy sources, environmental impacts, yields, and sustainability of traditional and industrial agriculture.

107. Evaluate the successes and failures of the green revolution.

108. List the pros and cons of food processing and food additives.

109. Describe trends in world fish catch since 1950.

110. List main types of pesticides, their history, development, and pros and cons to their use.

111. Describe the pesticide treadmill

112. Describe the threat of pesticides to wildlife and human health, including biological magnification.

113. List and briefly describe alternative pest management strategies.

114. Compare perceived risks with actual risks for various human activities.

115. List general types of common hazards and examples of each.

116. Diagram and analyze dose-response curves.  Evaluate the usefulness and limits of case studies, laboratory experiments, and epidemiology studies in determining toxicity of substances.

117. Distinguish between old-growth forests, second-growth forests, and tree farms.

118. List reasons why forests are commercially and ecologically important.

119. State the significance of rangelands and the major problems of overgrazing and predator control.

120. Briefly describe the extent of national parks worldwide.

121. Examine the impacts of wetland losses.  

122. Describe various benefits of biodiversity.

123. Describe the general process of extinction; compare past extinctions to present extinctions with the focus on human activities that directly increase extinction rates.

124. State and describe the major laws and treaties that deal with sustaining wild species, including ESA & CITES.

125. Assess the advantages and disadvantages of using wildlife refuges, gene banks, botanical gardens, and zoos to protect wildlife.

126. Distinguish among the different types of capital used to assess an economy.

127. Evaluate various indicators of economic well being and the strengths and weaknesses of each (GNP, GDP, ISEW, HDI, NEW, NNP, GPI, etc.).

128. Distinguish between internal and external costs and benefits.  Define cost-benefit analysis and its uses.

129. Define marginal costs and analyze various graphs and charts used by economists to determine optimum amounts of pollution.

130. Discuss pros and cons of global trade and describe major global free trade agreements.

131. Trace the path of U.S. legislation from bill to law and examine how various political forces shape legislation.

132. Analyze the role of courts in enforcing environmental regulations.

133. Examine pros and cons of various U.S. and international environmental regulations.

134. Define ethics; identify examples of environmental ethics and identify important individuals who have made an impact in this field.

135. Distinguish between instrumental value and intrinsic value.

