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Michigan Science High School Content Expectations


The following is a list of Science content identified by the CTE and Integrated Science instructors at the Van Buren Technology Center.

	EARTH SCIENCE

	HSCE

Code
	Expectation
	Comment

	E2.2B
	Identify differences in the origin and use of renewable (e.g., solar, wind, water, biomass) and nonrenewable (e.g., fossil fuels, nuclear [U-235]) sources of energy.
	

	E2.3B
	Explain why small amounts of some chemical forms may be beneficial for life but are poisonous in large quantities (e.g., dead zone in the Gulf of Mexico, Lake Nyos in Africa, fluoride in drinking water).
	

	E2.3C
	Explain how the nitrogen cycle is part of the Earth system.
	

	E2.3D
	Explain how carbon moves through the Earth system (including the geosphere) and how it may benefit (e.g., improve soils for agriculture) or harm (e.g., act as a pollutant) society.
	

	E2.4A
	Describe renewable and nonrenewable sources of energy for human consumption (electricity, fuels), compare their effects on the environment, and include overall costs and benefits.
	

	E2.4D
	Describe the life cycle of a product, including the resources, production, packaging, transportation, disposal, and pollution.
	

	E3.p1A
	Explain the origin of Michigan landforms. Describe and identify surface features using maps and satellite images. (prerequisite)
	

	E3.p1B
	Explain how physical and chemical weathering leads to erosion and the formation of soils and sediments. (prerequisite)
	

	E3.p1C
	Describe how coastal features are formed by wave erosion and deposition. (prerequisite)
	

	E3.1A
	Discriminate between igneous, metamorphic, and sedimentary rocks and describe the processes that change one kind of rock into another.
	

	E4.p1A
	Describe that the water cycle includes evaporation, transpiration, condensation, precipitation, infiltration, surface runoff, groundwater, and absorption. (prerequisite)
	

	E4.p1B
	Analyze the flow of water between the elements of a watershed, including surface features (lakes, streams, rivers, wetlands) and groundwater. (prerequisite)
	

	E4.p1C
	Describe the river and stream types, features, and process including cycles of flooding, erosion, and deposition as they occur naturally and as they are impacted by land use decisions. (prerequisite)
	

	E4.p1D
	Explain the types, process, and beneficial functions of wetlands.
	


	EARTH SCIENCE (Continued)

	E4.p2B
	Describe the difference between weather and climate. (prerequisite)
	

	E4.p2D
	Describe relative humidity in terms of the moisture content of the air and the moisture capacity of the air and how these depend on the temperature. (prerequisite)
	

	E4.p2G
	Interpret a weather map and describe present weather conditions and predict changes in weather over 24 hours. (prerequisite)
	

	E4.p3C
	Explain the formation of the Great Lakes. (prerequisite)
	

	E4.1A
	Compare and contrast surface water systems (lakes, rivers, streams, wetlands) and groundwater in regard to their relative sizes as Earth’s freshwater reservoirs and the dynamics of water movement (inputs and outputs, residence times, sustainability).
	


	PHYSICS

	HSCE

Code
	Expectation
	Comment

	N/A
	N/A
	


	BIOLOGY

	HSCE

Code
	Expectation
	Comment

	B1.1A
	Generate new questions that can be investigated in the laboratory or field.
	

	B1.1B
	Evaluate the uncertainties or validity of scientific conclusions using an understanding of sources of measurement error, the challenges of controlling variables, accuracy of data analysis, logic of argument, logic of experimental design, and/or the dependence on underlying assumptions.
	

	B1.1C
	Conduct scientific investigations using appropriate tools and techniques (e.g., selecting an instrument that measures the desired quantity—length, volume, weight, time interval, temperature—with the appropriate level of precision).
	

	B1.1D
	Identify patterns in data and relate them to theoretical models.
	

	B1.1E
	Describe a reason for a given conclusion using evidence from an investigation.
	

	B1.1F
	Predict what would happen if the variables, methods, or timing of an investigation were changed.
	

	B1.1G
	Use empirical evidence to explain and critique the reasoning used to draw a scientific conclusion or explanation.
	

	B1.1H
	Design and conduct a systematic scientific investigation that tests a hypothesis. Draw conclusions from data presented in charts or tables.
	


	BIOLOGY (Continued)

	B1.1I
	Distinguish between scientific explanations that are regarded as current scientific consensus and the emerging questions that active researchers investigate.
	

	B1.2A
	Critique whether or not specific questions can be answered through scientific investigations.
	

	B1.2C
	Develop an understanding of a scientific concept by accessing information from multiple sources. Evaluate the scientific accuracy and significance of the information.
	

	B1.2D
	Evaluate scientific explanations in a peer review process or discussion format.
	

	B1.2E
	Evaluate the future career and occupational prospects of science fields.
	

	B1.2G
	Identify scientific tradeoffs in design decisions and choose among alternative solutions.
	

	L2.p1B
	Explain the importance of both water and the element carbon to cells. (prerequisite)
	

	L2.p1C
	Describe growth and development in terms of increase in cell number, cell size, and/or cell products. (prerequisite)
	

	L2.p1D
	Explain how the systems in a multicellular organism work together to support the organism. (prerequisite)
	

	L2.p1E
	Compare and contrast how different organisms accomplish similar functions (e.g., obtain oxygen for respiration, and excrete waste). (prerequisite)
	

	L2.p2A
	Describe how organisms sustain life by obtaining, transporting, transforming, releasing, and eliminating matter and energy. (prerequisite)
	

	L2.p3B
	Explain the origins of plant mass. (prerequisite)
	

	L2.p3D
	Explain how the roots of specific plants grow. (prerequisite)
	

	L2.p4A
	Classify different organisms based on how they obtain energy for growth and development. (prerequisite)
	

	L2.p4B
	Explain how an organism obtains energy from the food it consumes. (prerequisite)
	

	L2.p5A
	Recognize the six most common elements in organic molecules (C, H, N, O, P, S). (prerequisite)
	

	B2.1A
	Explain how cells transform energy (ultimately obtained from the sun) from one form to another through the processes of photosynthesis and respiration. Identify the reactants and products in the general reaction of photosynthesis.
	

	B2.1B
	Compare and contrast the transformation of matter and energy during photosynthesis and respiration.
	

	B2.1C
	Explain cell division, growth, and development as a consequence of an increase in cell number, cell size, and/ or cell products.
	

	B2.2B
	Recognize the six most common elements in organic molecules (C, H, N, O, P, S).
	

	B2.2C
	Describe the composition of the four major categories of organic molecules (carbohydrates, lipids, proteins, and nucleic acids).
	

	BIOLOGY (Continued)

	B2.2D
	Explain the general structure and primary functions of the major complex organic molecules that compose living organisms.
	

	B2.2G
	Propose how moving an organism to a new environment may influence its ability to survive and predict the possible impact of this type of transfer. 
	

	B2.3A
	Describe how cells function in a narrow range of physical conditions, such as temperature and pH (acidity), to perform life functions.
	

	B2.3B
	Describe how the maintenance of a relatively stable internal environment is required for the continuation of life.
	

	B2.3C
	Explain how stability is challenged by changing physical, chemical, and environmental conditions as well as the presence of disease agents.
	

	B2.4A
	Explain that living things can be classified based on structural, embryological, and molecular (relatedness of DNA sequence) evidence.
	

	B2.4E
	Explain how cellular respiration is important for the production of ATP (build on aerobic vs. anaerobic).
	

	B2.4F
	Recognize and describe that both living and nonliving things are composed of compounds, which are themselves made up of elements joined by energy containing bonds, such as those in ATP.
	

	B2.4G
	Explain that some structures in the modern eukaryotic cell developed from early prokaryotes, such as mitochondria, and in plants, chloroplasts.
	

	B2.5B
	Explain how major systems and processes work together in animals and plants, including relationships between organelles, cells, tissues, organs, organ systems, and organisms. Relate these to molecular functions.
	

	B2.5C
	Describe how energy is transferred and transformed from the Sun to energy-rich molecules during photosynthesis.
	

	B2.5D
	Describe how individual cells break down energy-rich molecules to provide energy for cell functions.
	

	B2.5E
	Explain the interrelated nature of photosynthesis and cellular respiration in terms of ATP synthesis and degradation.
	

	B2.5F
	Relate plant structures and functions to the process of photosynthesis and respiration.
	

	B2.5G
	Compare and contrast plant and animal cells.
	

	B2.5H
	Explain the role of cell membranes as a highly selective barrier (diffusion, osmosis, and active transport).
	

	B2.5I
	Relate cell parts/organelles to their function.
	

	L3.p1A
	Provide examples of a population, community, and ecosystem. (prerequisite)
	

	L3.p2A
	Describe common relationships among organisms and provide examples of producer/consumer, predator/ prey, or parasite/host relationship. (prerequisite)
	


	BIOLOGY (Continued)

	L3.p2B
	Describe common ecological relationships between and among species and their environments (competition, territory, carrying capacity, natural balance, population, dependence, survival, and other biotic and abiotic factors). (prerequisite)
	

	L3.p2C
	Describe the role of decomposers in the transfer of energy in an ecosystem. (prerequisite)
	

	L3.p2D
	Explain how two organisms can be mutually beneficial and how that can lead to interdependency. (prerequisite)
	

	L3.p3A
	Identify the factors in an ecosystem that influence fluctuations in population size. (prerequisite)
	

	L3.p3B
	Distinguish between the living (biotic) and nonliving (abiotic) components of an ecosystem. (prerequisite)
	

	L3.p3C
	Explain how biotic and abiotic factors cycle in an ecosystem (water, carbon, oxygen, and nitrogen). (prerequisite)
	

	L3.p3D
	Predict how changes in one population might affect other populations based upon their relationships in a food web. (prerequisite)
	

	B3.1A
	Describe how organisms acquire energy directly or indirectly from sunlight.
	

	B3.1B
	Illustrate and describe the energy conversions that occur during photosynthesis and respiration.
	

	B3.1C
	Recognize the equations for photosynthesis and respiration and identify the reactants and products for both.
	

	B3.1D
	Explain how living organisms gain and use mass through the processes of photosynthesis and respiration.
	

	B3.1E
	Write the chemical equation for photosynthesis and cellular respiration and explain in words what they mean.
	

	B3.1F
	Summarize the process of photosynthesis.
	

	B3.2A
	Identify how energy is stored in an ecosystem.
	

	B3.2B
	Describe energy transfer through an ecosystem, accounting for energy lost to the environment as heat.
	

	B3.2C
	Draw the flow of energy through an ecosystem. Predict changes in the food web when one or more organisms are removed.
	

	B3.3A
	Use a food web to identify and distinguish producers, consumers, and decomposers and explain the transfer of energy through trophic levels.
	

	B3.3B
	Describe environmental processes (e.g., the carbon and nitrogen cycles) and their role in processing matter crucial for sustaining life.
	

	B3.4C
	Examine the negative impact of human activities.
	

	B3.5D
	Describe different reproductive strategies employed by various organisms and explain their advantages and disadvantages.
	

	L4.p1A
	Compare and contrast the differences between sexual and asexual reproduction. (prerequisite)
	


	BIOLOGY (Continued)

	L4.p1B
	Discuss the advantages and disadvantages of sexual vs. asexual reproduction. (prerequisite)
	

	L4.p2A
	Explain that the traits of an individual are influenced by both the environment and the genetics of the individual. Acquired traits are not inherited; only genetic traits are inherited. (prerequisite)
	

	B4.3A
	Compare and contrast the processes of cell division (mitosis and meiosis), particularly as those processes relate to production of new cells and to passing on genetic information between generations.
	

	L5.p1A
	Define a species and give examples. (prerequisite)
	

	L5.p1B
	Define a population and identify local populations. (prerequisite)
	

	B5.2a
	Describe species as reproductively distinct groups of organisms that can be classified based on morphological, behavioral, and molecular similarities.
	

	B5.3B
	Describe the role of geographic isolation in speciation.
	


	CHEMISTRY

	GLCE
Code
	Expectation
	Comment

	C5.7D
	Classify various solutions as acidic or basic, given their pH.
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