Summit County ESC Standards-Based Science Course of Study 2003

HIGH SCHOOL ELECTIVE
ENVirnomental Biology (used as a year-long or block-scheduled course)
Life Sciences Standard (LS)
	11-12 Benchmarks
	Grade Level Indicators 

and Sub-Objectives 

	Teaching Strategies/Resources

	By the end of the 11-12 program, the student will:

Life Sciences
· Explain how processes at the cellular level affect the functions and characteristics of an organism. (LS-A)

· Explain how humans are connected to and impact natural systems. (LS-B)

· Explain how the molecular basis of life and the principles of genetics determine inheritance. (LS-C)

· Relate how biotic and abiotic global changes have occurred in the past and will continue to do so in the future. (LS-D)

· Explain the interconnectedness of the components of a natural system. (LS-E)

· Explain how human choices today will affect the quality and quantity of life on earth. (LS-F)
· Summarize the historical development of scientific theories and ideas within the study of life sciences. (LS-G)
Earth and Space Sciences

· Describe how Earth is made up of a series of interconnected systems and how a change in one system affects other systems. (ES-B)

· Explain that humans are an integral part of the Earth’s system and the choices humans make today impact natural systems in the future. (ES-C)

· Summarize the historical development of scientific theories and ideas and describe emerging issues in the study of Earth and space sciences. (ES-D)
	By the end of Eleventh/Twelfth Grades, the student will:
Characteristics and Structure of Life

· Describe how the maintenance of a relatively stable internal environment is required for the continuation of life, and explain how stability is challenged by changing physical, chemical and environmental conditions as well as the presence of pathogens. (LS-11-1)


· Recognize that chemical bonds of food molecules contain energy.  Energy is released when the bonds of food molecules are broken and new compounds with lower energy bonds are formed.  Some of this energy is released as thermal energy. (LS-11-2)
· Relate how birth rates, fertility rates and death rates are affected by various environmental factors. (LS-11-3)
· Examine the contributing factors of human population growth that impact natural systems such as levels of education, children in the labor force, education and employment of women, infant mortality rates, costs of raising children, birth control methods, and cultural norms. (LS-11-4)
· Investigate the impact on the structure and stability of ecosystems due to changes in their biotic and abiotic components as a result of human activity. (LS-11-5)

· Recognize that information stored in DNA provides the instructions for assembling protein molecules used by the cells that determine the characteristics of the organism. (LS-12-1)
· Explain why specialized cells/structures are useful to plants and animals (e.g., stoma, phloem, xylem, blood, nerve, muscle, egg and sperm). (LS-12-2)
· Explain that the sun is essentially the primary source of energy for life.  Plants capture energy by absorbing light and using it to form strong (covalent) chemical bonds between the atoms of carbon-containing (organic) molecules. (LS-12-3)
· Explain that carbon-containing molecules can be used to assemble larger molecules with biological activity (including proteins, DNA, sugars and fats).  In addition, the energy stored in bonds between the atoms (chemical energy) can be used as sources of energy for life processes. (LS-12-4)

Heredity

· Examine the inheritance of traits through one or more genes and how a single gene can influence more than one trait. (LS-12-5)
· Explain how developmental differentiation is regulated through the expression of different genes. (LS-12-6)
Diversity and Interdependence of Life

· Predict some possible impacts on an ecosystem with the introduction of a non-native species. (LS-11-6)
· Show how populations can increase through linear or exponential growth with corresponding effects on resource use and environmental pollution. (LS-11-7)
· Recognize that populations can reach or temporarily exceed the carrying capacity of a given environment.  Show that the limitation is not just the availability of space but the number of organisms in relation to resources and the capacity of earth systems to support life. (LS-11-8)
· Give examples of how human activity can accelerate rates of natural change and can have unforeseen consequences. (LS-11-9)
· Explain how environmental factors can influence heredity or development of organisms. (LS-11-10)
· Investigate issues of environmental quality at local, regional, national and global levels such as population growth, resource use, population distribution, over-consumption, the capacity of technology to solve problems, poverty, the role of economics, politics and different ways humans view the earth.  (LS-11-11)

· Relate diversity and adaptation to structures and functions of living organisms at various levels of organization. (LS-12-7)

· Based on the structure and stability of ecosystems and their nonliving components, predict the biotic and abiotic changes in such systems when disturbed (e.g., introduction of non-native species, climatic change, etc.). (LS-12-8)

· Explain why and how living systems require a continuous input of energy to maintain their chemical and physical organization.  Explain that with death and the cessation of energy input, living systems rapidly disintegrate toward more disorganized states. (LS-12-9)

Evolutionary Theory

· Recognize that ecosystems change when significant climate changes occur or when one or more new species appear as a result of immigration or speciation. (LS-11-12)
· Describe how the process of evolution has changed the physical world over geologic time.  (LS-11-13)
· Describe how geologic time can be estimated by observing rock sequences and using fossils to correlate the sequences at various locations.  Recognize that current methods include using the known decay rates of radioactive isotopes present in rocks to measure the time since the rock was formed. (LS-11-14)

· Explain additional components of the evolution theory, including genetic drift, immigration, emigration and mutation. (LS-12-10)

Historical Perspectives and Scientific Revolutions

· Trace the historical development of a biological theory or idea (e.g., genetics, cytology and germ theory). (LS-12-11)

· Describe advances in life sciences that have important, long-lasting effects on science and society (e.g., biotechnology). (LS-12-12)
Earth Systems

· Explain the effects of biomass and human activity on climate (e.g., climatic change and global warming). (ES-11-9)

· Analyze how materials from human societies (e.g., radioactive waste and air pollution) affect both physical and chemical cycles of Earth. (ES-11-11)

· Explain ways in which humans have had a major effect on other species (e.g., the influence of humans on other organisms occurs through land use, which decreases space available to other species and pollution, which changes the chemical composition of air, soil and water). (ES-11-12)

· Explain how human behavior affects the basic processes of natural ecosystems and the quality of the atmosphere, hydrosphere and lithosphere. (ES-11-13)

· Conclude that Earth has finite resources and explain that humans deplete some resources faster than they can be renewed. (ES-11-14)

· Describe how scientists estimate how much of a given resource is available on Earth. (ES-12-6)

Historical Perspectives and Scientific Revolutions

· Use historical examples to show how new ideas are limited by the context in which they are conceived; are often rejected by the social establishment; sometimes spring from unexpected findings; and usually grow slowly through contributions from many different investigators (e.g., global warming, Heliocentric Theory and Theory of Continental Drift). (ES-11-15)

· Describe advances in Earth and space science that have important long-lasting effects on science and society (e.g., global warming, Heliocentric Theory and Plate Tectonics Theory). (ES-11-16)

Sub-Objectives to Meet Indicators:
Scientific Method

· List and apply the steps of the scientific method.

· Compare and contrast different scientific methods.

· Differentiate among hypothesis, theory, and principle.

· Compare and contrast quantitative and qualitative research.

· Explain why science and technology are limited.

· Summarize characteristics of living and nonliving things.

· Apply the characteristics of life to specific examples in organisms.

Principles of Ecology

· Describe possible benefits to studying biology.
· Distinguish between biotic and abiotic factors. 
· Compare and contrast the different levels of biological organization used in ecology (organism, population, community, ecosystem, and biomes).
· Distinguish between niche and habitat.
· Illustrate trophic levels with specific examples of producers, consumers (herbivores, carnivores, and scavengers) and decomposers.
· Explain the matter and energy relationships shown by ecological pyramids.

· Describe the ways nitrogen, carbon, and water cycle through the biotic and abiotic parts of the biosphere.
Communities and Succession

· Explain how limiting factors and ranges of tolerance affect the distribution of organisms.

· Create a timeline of the sequence of succession on bare rocks.

· Describe the significance of the tropic zone to the other ocean biomes.

· Identify the major limiting factors affecting the distribution of terrestrial biomes.

· Distinguish among the terrestrial biomes of North America.

Population Biology

· Compare and contrast linear and exponential population growth.

· Recognize relationships between the reproductive strategies of different populations of organisms to models of population growth.

· Predict the effects of environmental factors on population growth.

· Compare and contrast the age structure of rapidly growing, slowly growing, and no growth populations.
Wise Use of Our Resources

· Compare and contrast renewable and non-renewable resources.

· Determine the effects of increasing demands on natural resources.

· Identify major sources of air, water, and land pollution.

· Differentiate between biodegradable and non-biodegradable substances.

· Distinguish among methods of preservation and conservation.

Chemistry of Life

· Compare and contrast the chemical structures of carbohydrates, lipids, proteins, and nucleic.

· Explain the importance of these compounds in living things.

Cells

· Demonstrate the operation of a compound light microscope.

· Identify the main concepts of cell theory.

· Describe the structure and function of the parts of the typical eukaryotic cell.

· Compare and contrast plant and animal cells.

Cell Growth and Reproduction

· Analyze the reasons why cells are small.

· Trace the events of the cell cycle.

· Distinguish between the events of a normal cell cycle and the abnormal events that result in diseases, such as cancer.

Mendel and Genetics

· Analyze the results obtained by Mendel in his genetics experiments. 

· Predict the possible offspring of a cross by using a Punnett Square.

· Distinguish meiosis from mitosis and relate meiosis to variation in a species.

DNA

· Describe the structure of DNA.

· Sequence the steps in the replication of DNA.

· List the steps involved in protein synthesis.

· Compare the effects of different kinds of mutations on protein synthesis, health of cells, and birth defects.

· Summarize the steps used to engineer transgenetic organisms.

· Give examples of genetic engineering.

The Origin of Life

· Analyze the early experiments that support the concept of biogenesis.

· Compare and contrast the modern theories about the origin of life.

· Summarize Darwin’s theory of evolution by natural selection.

· Apply the idea of natural selection to the origin of structural and physiological adaptations.

· Summarize the major anatomical changes that took place in hominid evolution.

The Six Kingdoms of Classification

· Distinguish between the kingdoms Eubacteria, Archaebacteria, Protista, Fungi, Plantae, and Animalia.
· Identify the characteristics of the Kingdom Protista.
· Describe the four representative protozoa.
· Compare the variety of plant-like protists.
Plants Adapting to Life on Land

· Analyze the adaptive value of plant characteristics to the demands of living on land.

· Explain the importance of vascular tissues to life on land.

· Identify characteristics of Pterophyta.

· Identify the characteristics of Coniferophta.

· Differentiate between gymnosperms and angiosperms.

· Describe the functions of roots and leaves.

· Identify the structures of a flower.

· Outline the processes of seed and fruit formation and seed germination.

General Characteristics of Animals

· Describe the characteristics of animals.

· Distinguish among the body plans of different classes of animals.

· Describe the sessile life of sponges to their food gathering adaptations.

· Analyze the adaptations of cnidarians for catching food.

· Explain how parasitic flatworms are adapted to their way of life.

· Compare and contrast the structural adaptations of roundworms to flatworms.

· Identify three human roundworm parasites.

· Identify the characteristics of Mollusks.

· Describe the characteristics of segmented worms and their importance to the survival of these organisms.

· Analyze the adaptations that make arthropods the most diverse phylum on earth.

· Distinguish among arthropod classes based on similarities and differences.

· Compare and contrast classes of echinoderms.

· Summarize the characteristics of chordates.

· Describe the structural adaptations of fish to water.

· Compare and contrast different groups of fish.

· Discuss the demands of terrestrial environment on the adaptations of amphibians.

· Explain how the adaptations of reptiles make them suited for life on land.

· Explain how bird adaptations make them suited for life on land and for flight.

· Compare and contrast the characteristics of mammals with those of reptiles and birds.

· Distinguish among the three main groups of mammals.
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Indicators, are typed in bold print and designated by a “(”.









