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SYLLABUS


COURSE NUMBER: BIO 1127	COURSE TITLE: Environmental Science


CREDITS:	4


PRE-REQUISITES: PLACEMENT INTO ENGLISH 1100

COURSE DESCRIPTION: This course is concerned with the study and analysis of the interrelationship between humans and their environment and finding rational solutions to current environmental problems. Students are exposed to the scientific method of inquiry and will gain an appreciation for the relationship between environmental science and other natural sciences.

COURSE LEARNING OUTCOMES:

1. Understand the process of science including the scientific method, experimental design, data analysis and written reports and presentations of scientific research. Practice field sampling techniques and lab skills and apply critical thinking skills to interpret observations and findings.
2. Students will learn about the laws of thermodynamics and how they relate to earth systems. Students will understand energy dynamics in ecosystems such as food chains and food webs. Students will be able to describe trophic levels and energy
flow through living components of an ecosystem.
3. Students will understand basic principles of chemistry including chemical bonds and oxidation-reduction reactions. Students will learn about the periodic table, chemical reactions and stoichiometry.
4. Students will be able to describe the flow of carbon through living cells. They will understand the processes of photosynthesis and cellular respiration in order to
follow the carbon cycle through living components of ecosystems. Students will learn about the global carbon cycle.
5. Students will learn about biogeochemical cycles including the nitrogen, phosphorus and sulfur cycles. They will be able to describe the development of earth's atmosphere and its components.
6. Students will learn about the fields of ecology including population, community and ecosystem ecology. They will learn about research done in each of these fields.
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Students will gain an appreciation of biodiversity and its preservation.
7. Students will be able to describe the causes of air pollution, water pollution and human impacts on our food sources. Students will understand types of waste including solid, toxic, and hazardous waste. Students will gain an understanding of global environmental issues including the depletion of the ozone layer and global climate change.
8. Students will understand the principles of restoration ecology and preserving landscapes as well as biodiversity.

OHIO TRANSFER 36 NATURAL SCIENCE LEARNING OUTCOMES:

1. Understand the basic facts, principles, theories, and methods of modern science.
2. Explain how scientific principles are formulated, evaluated, and either modified or validated.
3. Use current models and theories to describe, explain, or predict natural phenomena.
4. Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
5. Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
6. Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
7. Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
8. Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

COURSE MATERIALS:
· Textbook: Cunningham and Cunningham. Environmental Science. McGraw-Hill
· Laboratory Manual: Brumbaugh and Cronk. Laboratory Manual for Biology 1127. Top Hat/bluedoor publishing.

STANDARDS AND METHODS FOR EVALUATION:

	Assessment Type
	Number
	Points
	Total

	Homework
	15
	5
	75

	Article Reviews
	2
	15
	30

	Lab Reports
	13
	10
	130

	Tests
	2
	100
	200

	Final Exam
	1
	150
	150

	
	
	
	585


Grading Scale: 90-100%=A, 80-89%=B, 70-79%=C, 60-69=D, below 60%=E

SPECIAL COURSE REQUIREMENTS:

All students must earn at least 70% of the total number of laboratory experiment report points in the course in order to receive a passing grade in the course.

COLLEGE SYLLABUS STATEMENTS

Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at Standard Syllabus Statement | Columbus State Community College (cscc.edu).

UNITS OF INSTRUCTION, OUTCOMES, AND ASSESSMENTS

Week 1
· Unit of Instruction: Introduction to Environmental Science
· Assigned Reading: Textbook: Chapter 1 Understanding Our Environment; Lab book: Safety rules
· Lecture Learning Outcomes:
· Define environmental science and explain how it draws on different kinds of knowledge.
· Identify some early thinkers on the environment and natural resources, and contrast some of their ideas.
· Describe sustainable development and its goals.
· Laboratory Learning Outcomes:
· Learn safe procedures in the laboratory
· Laboratory Activities:
· Safety Training: Describe the rules and procedures necessary for the safe operation of the biology laboratory including the safe and proper handling of microscopes, glassware, scales, and other common laboratory equipment.
· OT36 Natural Science Learning Outcomes: 1, 2, 3, 6, 7
· Assessment Methods:
· Homework: Questions related to Chapter 1, Understanding Our Environment
· Lab Safety Training Completion

Week 2
· Unit of Instruction: Principles of Science
· Assigned Reading: Textbook: Chapter 2 Principles of Science and Systems; Lab book: Lab 1, The Scientific Method and Introduction to Microscopy
· Lecture Learning Outcomes:
· Describe the scientific method and explain how it works
· Explain concepts related to the scientific method and experimental design such as null and alternative hypotheses, scientific theory, independent and dependent variables, control and experimental groups.

· Explain natural systems and the concepts of feedback mechanisms and homeostasis.
· Laboratory Learning Outcomes:
· Describe the steps of the scientific method
· Identify the variables in an experiment
· Interpret experimental results presented in tables and graphs
· Create graphs based on experimental results
· Discuss results and critique experiments
· Determine the total magnification of a microscope
· Carry and focus a microscope properly
· Prepare a wet mount slide
· Use both a compound microscope and a stereo microscope to examine specimens
· Laboratory Activities:
· Students become familiar with terms and concepts related to the scientific method. They ask scientific questions about a set of data, and they formulate null and alternative hypotheses about observations.
· Students identify the experimental variables after reading the descriptions of two experiments.
· Students analyze the design of an experiment.
· Students interpret data presented in a pie chart, a line graph, and a bar graph.
· Students use data presented in the lab book to construct line and bar graphs.
· Students learn about the parts of a compound microscope, and they learn to focus it and change the magnification.
· Students prepare a wet mount slide of pond water and count the number of moving and non-moving objects they observe. They construct a bar chart using their data.
· Students learn about the parts of a stereo microscope, and they learn to focus it and change the magnification and the source of the lighting.
· Students observe translucent and opaque objects under the stereo microscope and determine which source of lighting is optimal to use with different types of specimens.
· OT36 Natural Science Learning Outcomes: 1-8
· Assessment Methods:
· Homework: Questions related to Chapter 2 Principles of Science and Systems
· Lab Report: Lab 1, The Scientific Method and Introduction to Microscopy

Week 3 Unit of Instruction: Fundamentals of Chemistry, Energy, and Biology
· Assigned Reading: Textbook: Chapter 3 Matter, Energy and Life; Lab book: Lab 2, Sustainable Practices
· Lecture Learning Outcomes:

· Describe matter, elements, and molecules and give examples of the role of the four major types of macromolecules found in living organisms.
· Explain how organisms and ecosystems capture and transform energy.
· Define species, populations, communities, and ecosystems.
· Describe the ecological significance of trophic levels and the loss of energy seen in ecological pyramids.
· Describe the water, carbon, nitrogen, sulfur, and phosphorus cycles and understand their significance in environmental science.
· Laboratory Learning Outcomes:
· Understand the circumstances that can lead to a “tragedy of the commons”
· Devise strategies to prevent destruction of a common resource
· Apply the knowledge to global environmental issues
· Laboratory Activities:
· Students conduct an experiment in which they test three different approaches to maintaining sustainable fisheries.
· Student groups set up a fishing area using a variety of objects, such as paper clips and safety pins.
· Students collect data on the number of fish caught by each student when they do not speak to one another or cooperate, when they decide in advance what their catch limits will be, and when the government (the instructor) imposes a catch limit or other rule.
· Students draw conclusions about the optimal way to maintain the fisheries into the future.
· OT36 Natural Science Learning Outcomes: 1-8
· Assessment Methods:
· Homework: Questions related to Chapter 3 Matter, Energy and Life
· Lab Report: Lab 2, Sustainable Practices

Week 4
· Unit of Instruction: Biological Communities
· Assigned Reading: Textbook: Chapter 4 Evolution, Biological Communities and Species Interactions; Lab book: Lab 3, Natural Selection
· Lecture Learning Outcomes:
· Describe how natural selection can result in a change in the frequency of a trait in a population.
· Understand how evolutionary forces such as natural selection and genetic drift produce species diversity.
· Discuss how species interactions shape biological communities.
· Explain the dynamic nature of biological communities and succession.
· Discuss resilience and disturbance and their effects in ecosystems.
· Laboratory Learning Outcomes:
· Investigate the effects of predators on prey populations resulting in natural selection

· Explain how changes in prey populations will affect future predator populations
· Explore how changes in the environment influence evolution of populations
· Laboratory Activities:
· Students conduct an experiment to determine the effect of changing the background material on the number of prey individuals captured in a simulated hunting exercise.
· Students determine the null and alternative hypotheses as well as the independent and dependent variables for their experiments.
· Students collect data on the success of each prey type (bean species) and each predator type (tool used such as fork or spoon).
· OT36 Natural Science Learning Outcomes: 1-8
· Assessment Methods:
· Homework: Questions related to Chapter 4 Evolution, Biological Communities and Species Interactions
· Lab Report: Lab 3, Natural Selection
· Article Review: Students find articles related to the topics covered in the course so far. The articles come from reliable mass media sources that have writers who specialize in scientific and environmental questions. Students answer questions about the problems and solutions presented in the articles.

Week 5
· Unit of Instruction: Biological Communities
· Assigned Reading: Textbook: Chapter 5 Biomes; Lab book: Lab 4, Community Ecology: Species Interactions
· Lecture Learning Outcomes:
· Recognize the characteristics of major terrestrial biomes and how temperature and precipitation affect their distribution.
· Understand how and why marine environments vary with temperature, light, and proximity to land.
· Compare the characteristics and biological importance of types of freshwater ecosystems.
· Describe the effects of human disturbance in the terrestrial, marine, and freshwater biomes.
· Laboratory Learning Outcomes:
· Distinguish between trophic levels and understand ecological pyramids
· Construct a food web and describe the trophic relationships among species in a community
· Explore examples of parasitism, mutualism, and commensalism
· Laboratory Activities:
· Students use descriptions of organisms and trophic levels to construct a food web for a community of plants, animals, bacteria, and decomposers in the Central Valley of California.

· Students examine a sheep liver fluke and a tapeworm under the microscope. Using information in diagrams of these parasites’ life cycles, students answer questions about their transmission and how humans can avoid them. They generalize about the parasite-host interaction.
· Students examine samples of lichens and observe prepared slides of a lichen thallus under the microscope. They draw conclusions about what each partner gains in this mutualistic interaction between fungi and algae.
· Students examine seeds with hooks and burrs using a stereo microscope. They describe this example of commensalism.
· OT36 Natural Science Learning Outcomes: 1-8
· Assessment Methods:
· Homework: Questions related to Chapter 5 Biomes
· Lab Report: Lab 4, Community Ecology: Species Interactions
· Test: Test 1 on Chapters 1-5

Week 6
· Unit of Instruction: Population Ecology
· Assigned Reading: Textbook: Chapter 6 Population Ecology and Chapter 7 Human Populations; Lab book: Lab 5, Population Ecology: Estimating Population Size
· Lecture Learning Outcomes:
· Describe types of population growth such as exponential and logistic growth.
· Name density dependent and density independent factors that lead a population to reach carrying capacity.
· Differentiate between r- and K-selected life history strategies
· Compare the factors that regulate population growth such as births, deaths, and migration.
· Understand survivorship curves and differentiate between species that exhibit Type I, II or III curves.
· Name applications of population dynamics in conservation biology.
· Trace the history of human population growth.
· Understand the environmental impacts of human population growth.
· Define fertility rate and describe the trends in this parameter around the world.
· Describe the demographic transition model and apply it to population data from around the world.
· Use age distribution charts to predict future population growth in various countries.
· Describe the role of girls’ education, social events and customs, and family planning in human population growth.
· Laboratory Learning Outcomes:
· Estimate population size using mark-and-recapture and quadrat sampling.
· Differentiate between logistic and exponential population growth.
· Describe limits on populations and the carrying capacity of habitats.

· Laboratory Activities:
· Students learn about population ecology and how ecologists estimate population size in wild populations.
· Students use the mark-and-recapture method and the quadrat sampling method to estimate the size of two populations.
· They test the null hypothesis that the number marked, and the number captured on the second sampling do not affect percent error of population size.
· Students determine the optimum number marked and captured to minimize percent error.
· Students compare the quadrat and mark-and-recapture methods and learn when each is suitable.
· Students create graphs using population data for a wild species that show exponential and logistic growth.
· OT36 Natural Science Learning Outcomes: 1-8
· Assessment Methods:
· Homework: Questions related to Chapter Population Ecology and Chapter 7 Human Populations
· Lab Report: Lab 5, Population Ecology: Estimating Population Size

· Week 7
· Unit of Instruction: Earth Resources, Soil, and Farming
· Assigned Reading: Textbook: Chapter 14 Geology and Earth Resources; Lab book: Lab 6, Human Population Dynamics
· Lecture Learning Outcomes:
· Summarize the geological processes that shape the earth and its resources such as plate tectonics, mineral formation, the rock cycle, and weathering.
· Describe earth resources of value such as metals, coal, oil, and natural gas and the environmental effects of their extraction.
· Describe the impacts of geological hazards such as earthquakes, volcanoes, floods, and storms.
· Laboratory Learning Outcomes:
· Gather data and create human survivorship curves
· Create and interpret age distribution charts
· Examine world and regional human population growth
· Laboratory Activities:
· Students collect birth and death years from cemetery records for people who died before 1900 and after 2000.
· Students construct survivorship curves for both populations and compare them.
· Students speculate on reasons for the differences in survivorship between the two time periods.

· Students learn about age distribution charts and the demographic transition model, and they answer questions about them.
· Students use data from different countries and in pairs, they construct an age distribution chart for one country. Students draw the charts on the board and then all students compare all the countries and answer questions about their stage in the demographic transition.
· Students learn about current and projected world population growth rates and answer questions about the projections and the reasons for different growth rates in the future.
· OT36 Natural Science Learning Outcomes: 1-8
· Assessment Methods:
· Homework: Questions related to Chapter 14 Geology and Earth Resources
· Lab Report: Lab 6, Human Population Dynamics

Week 8
· Unit of Instruction: Earth Resources, Soil, and Farming
· Assigned Reading: Textbook: Chapter 10 Farming: Sustainable and Conventional Practices; Lab book: Lab 7, Soil: Runoff, Infiltration, and Water Quality
· Lecture Learning Outcomes:
· Describe the biotic and abiotic components of soils.
· Explain the ways humans use, abuse, and conserve soil.
· Discuss the major pesticides and their environmental effects.
· Describe methods of conventional agriculture.
· Describe methods of organic and sustainable agriculture.
· Laboratory Learning Outcomes:
· Relate particle size and organic matter content to soil and water retention and runoff
· Explore the effects of best management practices on soil retention and water quality
· Laboratory Activities:
· Students conduct an experiment to determine the substrate type (gravel, topsoil, or planted topsoil) that retains the most rainwater, produces the most runoff, and produces the most infiltration.
· Students weigh sediments in the runoff and infiltration and measure the volume of the runoff and infiltration.
· Students make recommendations about water retention based on their results.
· Students analyze an ecosystem-level experiment that tested the effectiveness of best management practices on farms in improving water quality in two different lakes in agricultural watersheds in Ohio. They identify the independent and dependent variables as well as the null and alternative hypotheses.

· Students record and analyze data from the experiment and determine which strategy (use of BMP’s and no BMP’s) resulted in better water quality results.
· OT36 Natural Science Learning Outcomes: 1-8
· Assessment Methods:
· Homework: Questions related to Chapter 10 Farming: Sustainable and Conventional Practices
· Lab Report: Lab 7, Soil: Runoff, Infiltration, and Water Quality
· Article Review: Students find articles related to the topics covered in the course so far. The articles come from reliable mass media sources that have writers who specialize in scientific and environmental questions. Students answer questions about the problems and solutions presented in the articles.

Week 9
· Unit of Instruction: Air and Water Issues
· Assigned Reading: Textbook: Chapter 15 Climate Systems and Climate Change and Chapter 16 Air Pollution; Lab book: Lab 8, Air Pollution
· Lecture Learning Outcomes:
· Describe the composition and layers of the atmosphere.
· Explain processes that shape regional and seasonal weather patterns.
· Outline some factors in natural climate variability.
· Explain the greenhouse effect and the effect of added greenhouse gases.
· Discuss evidence of human caused recent climate change.
· List some effects of climate change.
· Identify some solutions to slow climate change.
· Identify natural and human caused sources of air pollution.
· Explain how atmospheric circulation affects air quality.
· Compare the effects of different types and sources of air pollution.
· Evaluate air pollution control efforts and progress.
· Laboratory Learning Outcomes:
· Explore how acid rain forms and observe the pH of unpolluted & acid rain.
· Test the effects of acidity from both acid precipitation and increased carbon dioxide concentrations on human-made structures and marine organisms.
· Observe, quantify, and identify particulate air pollutants from different locations.
· Understand the effects of different conditions such as rainfall, construction disturbance, or heavy traffic on particulate concentrations in the air.
· Laboratory Activities:
· Students measure the pH of tap water and then they expose the water to two sources of acidity: their breath and a burning match. They measure the pH again. They relate carbon dioxide and sulfur oxides to the sources of acidity in acid deposition.
· Students expose samples of building materials (calcium carbonate, or lime, and zinc, which is used to galvanize metals) to acidic conditions. They

observe the changes in the materials over time and draw conclusions about the exposure of buildings to acid deposition.
· Students examine samples of corals and shells that have been exposed to pH 8 (seawater) and pH 6. They describe differences and compare their weights to their initial weights. Students determine the percent weight loss. Students speculate about the effects of exposure to low pH conditions on marine life.
· Students learn about type of particulates. They observe three slides that each have a smear of Vaseline. One is a control, one was exposed to indoor air for 48 hours, and one was exposed to outdoor air for 48 hours.
· They use both the stereo and compound microscope and a key to particulates to identify the airborne particles on their slides.
· Students compare indoor to outdoor particulates and speculate on their sources.
· OT36 Natural Science Learning Outcomes: 1-8
· Assessment Methods:
· Homework: Questions related to Chapter 15 Climate Systems and Climate Change and Chapter 16 Air Pollution
· Lab Report: Lab 8, Air Pollution

Week 10
· Unit of Instruction: Air and Water Issues
· Assigned Reading: Textbook: Chapter 17 Water Use and Management and Chapter 18 Water Pollution; Lab book: Lab 9, Water Pollution
· Lecture Learning Outcomes:
· Discuss why water is a precious resource and why shortages occur.
· Summarize water availability and use.
· Explain causes of freshwater shortages.
· Describe how we could manage with less water.
· Identify major water contaminants and their sources.
· Compare point and nonpoint sources of water pollution and provide examples of each.
· Describe the effects of low oxygen levels, high nutrient levels, high solids, oil spills, organic contaminants, acidic runoff, heavy metals, and thermal pollution on water bodies.
· Describe drinking water treatment and wastewater treatment.
· Explain water pollution control.
· Describe major water legislation.
· Laboratory Learning Outcomes:
· Explore the impacts of oil pollution on the environment
· Test methods of containing and removing oil pollution
· Determine the impacts of cleanup methods on the environment
· Laboratory Activities:
· Students observe the effects of oil on a rock, feather, and pipe cleaner.

· Students are given a choice of 17 clean up methods that include booms, skimmers, and dispersants for the different substrates (rock, feather, and pipe cleaner).
· Students hypothesize about which methods and cleaning materials will work best.
· Students test six of the cleaning methods and evaluate the outcome for each substrate type.
· Students create a cleanup proposal for an oil spill. They choose among the 17 clean up methods and consider time and cost. The instructor provides comments on the proposals.
· Students create a mock oil spill in a cake pan and subject their shoreline (rocks and other materials) to the spill. They use their cleanup proposal to clean the spill and evaluate the outcome.
· OT36 Natural Science Learning Outcomes: 1-8
· Assessment Methods:
· Homework: Questions related to Chapter 17 Water Use and Management and Chapter 18 Water Pollution
· Lab Report: Lab 9, Water Pollution
· Test: Test 2 on Chapters 6, 7, 10, 14-18

Week 11
· Unit of Instruction: Energy
· Assigned Reading: Textbook: Chapter 19 Conventional Energy and Chapter 20 Sustainable Energy; Lab book: Lab 10, Ecological Footprint
· Lecture Learning Outcomes:
· Define units used to measure energy such as watt and joule.
· Describe how we use energy and what types of energy are used (fossil fuels, renewables, etc.).
· Quantify how much energy we use and in what types of ways (transportation, heating, cooling, water heating, and food production).
· Explain how a coal plant produces electricity and explain why coal use is declining.
· Describe various ways we use oil.
· Identify the uses of natural gas and its advantages and disadvantages.
· Understand how nuclear power works, the problems with storing nuclear waste, and the reasons for nuclear power accidents.
· Describe strategies for energy efficiency and energy conservation.
· Explain different types of solar energy and how it can be used.
· Describe how wind power works and where it is used.
· Describe the potential of biomass and fuel cells as well as hydropower, geothermal power, and tidal power.
· Summarize the costs and benefits of various types of renewable energy.

· Describe the energy transition from fossil fuels to renewables and outline what it would take for the transition to occur.
· Laboratory Learning Outcomes:
· Calculate personal ecological footprint using two different methods
· Compare ecological footprint with peers and other countries
· Examine the effects of ecological footprints on the environment and propose solutions
· Laboratory Activities:
· Using a calculator that assigns points for shelter type, transportation, food choices, shopping, and other life choices, students calculate their ecological footprints.
· Students compare their footprints to three other students’ and determine reasons for differences.
· Using an online footprint calculator with different questions, students determine their ecological footprint again.
· Students compare their footprints to other students’ and determine reasons for the differences.
· Students compare the two footprints they calculated for themselves and speculate about reasons for the differences.
· Students look up the biocapacities per person, the average ecological footprints, and the biocapacity reserve or deficit per person for four developed countries and four developing nations. Students compile a table of their data.
· Students speculate on the differences in ecological footprints among Americans and around the world.
· Students look up the appearance of homes, kitchens, and bathrooms in two countries with low average ecological footprints and two countries with high average ecological footprints. They describe the appearance of the typical belongings of citizens of those countries.
· Students calculate the percent difference between their own ecological footprint and the average American’s as well as the average for China.
· OT36 Natural Science Learning Outcomes: 1-5, 7,8
· Assessment Methods:
· Homework: Questions related to Chapter 19 Conventional Energy and Chapter 20 Sustainable Energy
· Lab Report: Lab 10, Ecological Footprint

Week 12
· Unit of Instruction: Solid Waste
· Assigned Reading: Textbook: Chapter 21 Solid, Toxic, and Hazardous Waste; Lab book: Lab 11, Solid Waste
· Lecture Learning Outcomes:
· Identify the components of municipal solid waste.

· Describe methods of waste management such as landfills, recycling, and composting.
· Explain how we could shrink the waste stream.
· Investigate hazardous and toxic waste. Describe their sources and effects.
· Describe the cleanup of hazardous wastes in superfund sites and brownfields.
· Laboratory Learning Outcomes:
· Classify and analyze waste composition of typical U.S. households
· Compare household waste production and composition with the U.S. average
· Examine problems and solutions related to plastics in our waste stream
· Laboratory Activities:
· Sort a bin of household trash into waste categories (paper, glass, metal, plastic, rubber/leather/textiles, wood, Styrofoam/unidentifiable/miscellaneous, food waste, yard waste).
· Weigh representative items of trash and calculate the amount of each category that is discarded by the household.
· Compare the household’s waste to typical amounts as reported by the U.S. Environmental Protection Agency.
· Determine which waste items the household could recycle or compost.
· Collect data on different types of plastic (1-7) in terms of appearance and ability to stretch or change in hot water.
· Answer questions about the recycling of plastics.
· Compare plastic products with products that are made from each type of plastic.
· Compare plastic products with alternatives to those plastic products such as plastic and metal hangers.
· OT36 Natural Science Learning Outcomes: 3-7
· Assessment Methods:
· Homework: Questions related to Chapter 21 Solid, Toxic, and Hazardous Waste
· Lab Report: Lab 11, Solid Waste

Week 13
· Unit of Instruction: Urban Issues
· Assigned Reading: Textbook: Chapter 22 Urbanization and Sustainable Cities; Lab book: Lab 12, Environmental Awareness
· Lecture Learning Outcomes:
· Describe trends in urban growth, and reasons for them.
· Understand urban challenges in the developing world.
· Identify urban challenges in the developed world.
· Explain smart growth and urban sustainability.
· Laboratory Learning Outcomes:
· Evaluate the sustainability of a campus building

· Explore resource use on a college campus
· Create a plan for a sustainable city
· Laboratory Activities:
· Complete a sustainability survey about a campus building and assign a sustainability score to the building based on attributes such as vegetation, paving, water drainage, and energy sources.
· Complete a wastewater survey of a campus building and estimate the amount of water used in the building’s restrooms.
· Complete a solid waste survey in a campus building and estimate the amount of waste generated in the building per day.
· Propose ways to decrease the amount of waste produced.
· Complete a survey of a campus parking lot and collect data on the number of vehicles by fuel type.
· Answer questions about campus sustainability.
· Design and build a city with maximum personal space using Legos.
· Design and build a city with minimum personal space and maximum private space.
· Compare the two cities’ sustainability.
· OT36 Natural Science Learning Outcomes: 3-8
· Assessment Methods:
· Homework: Questions related to Chapter 22 Urbanization and Sustainable Cities
· Lab Report: Lab 12, Environmental Awareness

Week 14
· Unit of Instruction: Biodiversity
· Assigned Reading: Textbook: Chapter 11 Biodiversity: Preserving Species and Chapter 12 Biodiversity: Preserving Landscapes; Lab book: Lab 13, Biodiversity
· Lecture Learning Outcomes:
· Define biodiversity and describe some of the ways we benefit from biodiversity.
· Name and describe some of the threats to biodiversity, such as habitat destruction, invasive species, pollution, climate change, high human population, and overharvesting.
· Evaluate endangered species management.
· Assess captive breeding and species survival plans.
· Discuss the types and uses of world forests.
· Describe the threats to various types of forests and the factors that drive deforestation.
· Describe the location and state of grazing lands around the world.
· Describe types of preserves and differing levels of protection for ecosystems.
· Laboratory Learning Outcomes:
· Measure biodiversity in a community and calculate a diversity index.

· Compare diversity indices of different communities and suggest causes.
· Construct and interpret graphs of population data.
· Examine and evaluate the causes of a population’s decline.
· Laboratory Activities:
· Calculate Simpson’s Index of Diversity for a wildflower population using data provided.
· Compare the value for the calculated Simpson’s Index of Diversity to an index for another field of wildflowers and suggest reasons for the differences.
· Collect macroinvertebrates from a leaf litter sample.
· Identify and count the leaf litter invertebrates.
· Combine the class’s data.
· Calculate the Simpson’s Index of Diversity for the leaf litter sample.
· Compare the value for the calculated Simpson Index of Diversity with indices from three other sites and suggest reasons for the differences.
· Examine maps and data about the decline of the lesser prairie-chicken.
· Answer questions and complete tables based on the information given about this species.
· Provide reasons for saving the lesser prairie-chicken and other threatened and endangered species.
· OT36 Natural Science Learning Outcomes: 1-8
· Assessment Methods:
· Homework: Questions related to Chapter 11 Biodiversity: Preserving Species and Chapter 12 Biodiversity: Preserving Landscapes
· Lab Report, Lab 13, Biodiversity

Week 15
· Unit of Instruction: Biodiversity
· Assigned Reading: Textbook: Chapter 13 Restoration Ecology
· Lecture Learning Outcomes:
· Describe ways people are helping to restore natural habitats.
· Explain how restoration benefits nature as well as society.
· Summarize the common components of restoration projects and describe the different approaches needed to restore prairies, coral reefs, and forests.
· Compare approaches to restoring wetlands and streams.
· Compare the value of restored habitats to the original ones.
· OT36 Natural Science Learning Outcomes: 1-8
· Assessment Methods:
· Homework: Questions related to Chapter 13 Restoration Ecology
· Final Exam: Final exam is comprehensive.
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