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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

	Statement E1.1
	Scientific Inquiry

Science is a way of understanding nature. Scientific research may begin by generating new scientific questions that can be answered through replicable scientific investigations that are logically developed and conducted systematically. Scientific conclusions and explanations result from careful analysis of empirical evidence and the use of logical reasoning. Some questions in science are addressed through indirect rather than direct observation, evaluating the consistency of new evidence

with results predicted by models of natural processes. Results from investigations are communicated in reports that are scrutinized through a peer review process.
	

	E2.3A
	Explain how carbon exists in different forms such as limestone (rock), carbon dioxide (gas), carbonic acid (water), and animals (life) within Earth systems and how those forms can be beneficial or harmful to humans.
	

	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.
	

	E3.p2A
	Identify common rock-forming minerals (quartz, feldspar, biotite, calcite, hornblende). (prerequisite)
	

	E3.p2B
	Identify common igneous (granite, basalt, andesite, obsidian, pumice), metamorphic (schist, gneiss, marble, slate, quartzite), and sedimentary (sandstone, limestone, shale, conglomerate) rocks and describe the processes that change one kind of rock to another. (prerequisite)
	


	PHYSICS

	HSCE

Code
	Expectation
	Comment

	StatementP1.1
	Scientific Inquiry
Science is a way of understanding nature. Scientific research may begin by generating new scientific questions that can be answered through replicable scientific investigations that are logically developed and conducted systematically. Scientific conclusions and explanations result from careful analysis of empirical evidence and the use of logical reasoning. Some questions in science are addressed through indirect rather than direct observation, evaluating the consistency of new evidence with results predicted by models of natural processes. Results from investigations are communicated in reports that are scrutinized through a peer review process.
	

	P1.1A
	Generate new questions that can be investigated in the laboratory or field.
	

	P1.1B
	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.
	

	P1.1C
	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).
	

	P1.1D
	Identify patterns in data and relate them to theoretical models.
	

	P1.1E
	Describe a reason for a given conclusion using evidence from an investigation.
	

	P1.1F
	Predict what would happen if the variables, methods, or timing of an investigation were changed.
	

	P1.1G
	Based on empirical evidence, explain and critique the reasoning used to draw a scientific conclusion or explanation.
	

	P1.1H
	Design and conduct a systematic scientific investigation that tests a hypothesis. Draw conclusions from data presented in charts or tables.
	

	P1.1I
	Distinguish between scientific explanations that are regarded as current scientific consensus and the emerging questions that active researchers investigate.
	


	PHYSICS (Continued)

	StatementP1.2
	Scientific Reflection and Social Implications
The integrity of the scientific process depends on scientists and citizens understanding and respecting the “Nature of Science.” Openness to new ideas, skepticism, and honesty are attributes required for good scientific practice. Scientists must use logical reasoning during investigation design, analysis, conclusion, and communication. Science can produce critical insights on societal problems from a personal and local scale to a global scale. Science both aids in the development of technology and provides tools for assessing the costs, risks, and benefits of technological systems. Scientific conclusions and arguments play a role in personal choice and public policy decisions. New technology and scientific

discoveries have had a major influence in shaping human history. Science and technology continue to offer diverse and significant career opportunities.
	

	P1.2A
	Critique whether or not specific questions can be answered through scientific investigations.
	

	P1.2C
	Develop an understanding of a scientific concept by accessing information from multiple sources. Evaluate the scientific accuracy and significance of the information.
	

	P1.2D
	Evaluate scientific explanations in a peer review process or discussion format.
	

	P1.2E
	Evaluate the future career and occupational prospects of science fields.
	

	P1.2F
	Critique solutions to problems, given criteria and scientific constraints.
	

	P1.2G
	Identify scientific tradeoffs in design decisions and choose among alternative solutions.
	

	P1.2J
	Apply science principles or scientific data to anticipate effects of technological design decisions.
	

	P2.1A
	Calculate the average speed of an object using the change of position and elapsed time.
	

	P2.2A
	Distinguish between the variables of distance, displacement, speed, velocity, and acceleration.
	

	P2.2B
	Use the change of speed and elapsed time to calculate the average acceleration for linear motion.
	

	P3.1A
	Identify the force(s) acting between objects in “direct contact” or at a distance.
	

	P3.1C
	Provide examples that illustrate the importance of the electric force in everyday life.
	

	P3.1D
	Identify the basic forces in everyday interactions.
	

	P3.2A
	Identify the magnitude and direction of everyday forces (e.g., wind, tension in ropes, pushes and pulls, weight).
	

	P3.2B
	Compare work done in different situations.
	

	P3.2C
	Calculate the net force acting on an object.
	


	PHYSICS (Continued)

	P3.3B
	Predict how the change in velocity of a small mass compares to the change in velocity of a large mass when the objects interact (e.g., collide).
	

	P3.7A
	Predict how the electric force between charged objects varies when the distance between them and/or the magnitude of charges change.
	

	P3.7G

	Propose a mechanism based on electric forces to explain current flow in an electric circuit.
	

	P3.p8A
	Create a representation of magnetic field lines around a bar magnet and qualitatively describe how the relative strength and direction of the magnetic force changes at various places in the field. (prerequisite)
	

	P3.8B
	Explain how the interaction of electric and magnetic forces is the basis for electric motors, generators, and the production of electromagnetic waves.
	

	P4.1A


	Account for and represent energy into and out of systems using energy transfer diagrams.
	

	P4.1B
	Explain instances of energy transfer by waves and objects in everyday activities (e.g., why the ground gets warm during the day, how you hear a distant sound, why it hurts when you are hit by a baseball).
	

	P4.2A
	Account for and represent energy transfer and transformation in complex processes (interactions).
	

	P4.2B
	Name devices that transform specific types of energy into other types (e.g., a device that transforms electricity into motion).
	

	P4.2C
	Explain how energy is conserved in common systems (e.g., light incident on a transparent material, light incident on a leaf, mechanical energy in a collision).
	

	P4.2D
	Explain why all the stored energy in gasoline does not transform to mechanical energy of a vehicle.
	

	P4.2F
	Identify and label the energy inputs, transformations, and outputs using qualitative or quantitative representations in simple technological systems (e.g., toaster, motor, hair dryer) to show energy conservation.
	

	P4.3B
	Describe the transformation between potential and kinetic energy in simple mechanical systems (e.g., pendulums, roller coasters, ski lifts).
	

	P4.3C
	Explain why all mechanical systems require an external energy source to maintain their motion.
	

	P4.4D
	Demonstrate that frequency and wavelength of a wave are inversely proportional in a given medium.
	

	P4.4E
	Calculate the amount of energy transferred by transverse or compression waves of different

amplitudes and frequencies (e.g., seismic waves).
	

	P4.5A
	Identify everyday examples of energy transfer by waves and their sources.
	

	P4.5B
	Explain why an object (e.g., fishing bobber) does not move forward as a wave passes under it.
	

	P4.5C
	Provide evidence to support the claim that sound is energy transferred by a wave, not energy transferred by particles.
	

	PHYSICS (Continued)

	P4.5D
	Explain how waves propagate from vibrating sources and why the intensity decreases with the square of the distance from a point source.
	

	P4.8E
	Given an angle of incidence and indices of refraction of two materials, calculate the path of a light ray incident on the boundary (Snell’s Law).
	

	P4.8F
	Explain how Snell’s Law is used to design lenses (e.g., eye glasses, microscopes, telescopes, binoculars).
	

	P4.10A
	Describe the energy transformations when electrical energy is produced and transferred to homes and businesses.
	

	P4.10B
	Identify common household devices that transform electrical energy to other forms of energy, and describe the type of energy transformation.
	

	P4.10C
	Given diagrams of many different possible connections of electric circuit elements, identify complete circuits, open circuits, and short circuits and explain the reasons for the classification.
	

	P4.10D
	Discriminate between voltage, resistance, and current as they apply to an electric circuit.
	

	P4.10G
	Compare the currents, voltages, and power in parallel and series circuits.
	

	P4.10H
	Explain how circuit breakers and fuses protect household appliances.
	

	P4.10I
	Compare the energy used in one day by common household appliances (e.g., refrigerator, lamps, hair dryer, toaster, televisions, music players).
	

	P4.10J
	Explain the difference between electric power and electric energy as used in bills from an electric company.
	

	P4.11A
	Calculate the energy lost to surroundings when water in a home water heater is heated from room temperature to the temperature necessary to use in a dishwasher, given the efficiency of the home hot water heater.
	

	P4.12A
	Describe peaceful technological applications of nuclear fission and radioactive decay.
	


	BIOLOGY

	HSCE

Code
	Expectation
	Comment

	N/A
	N/A
	


	CHEMISTRY

	GLCE
Code
	Expectation
	Comment

	StatementC1.1
	Scientific Inquiry

Science is a way of understanding nature. Scientific research may begin by generating new scientific questions that can be answered through replicable scientific investigations that are logically developed and conducted systematically. Scientific conclusions and explanations result from careful analysis of empirical evidence and the use of logical reasoning. Some questions in science are addressed through indirect rather than direct observation, evaluating the consistency of new evidence with results predicted by models of natural processes. Results from investigations are communicated in reports that are scrutinized through a peer review process.
	

	C1.1A
	Generate new questions that can be investigated in the laboratory or field.
	

	C1.1B
	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.
	

	C1.1C
	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).
	

	C1.1D
	Identify patterns in data and relate them to theoretical models.
	

	C1.1E
	Describe a reason for a given conclusion using evidence from an investigation.
	

	C1.1f
	Predict what would happen if the variables, methods, or timing of an investigation were changed.
	

	C1.1g
	Based on empirical evidence, explain and critique the reasoning used to draw a scientific conclusion or explanation.
	

	C1.1h
	Design and conduct a systematic scientific investigation that tests a hypothesis. Draw conclusions from data presented in charts or tables.
	

	C1.1i
	Distinguish between scientific explanations that are regarded as current scientific consensus and the emerging questions that active researchers investigate.
	


	CHEMISTRY (Continued)

	StatementC1.2
	Scientific Reflection and Social Implications
The integrity of the scientific process depends on scientists and citizens understanding and respecting the “Nature of Science.” Openness to new ideas, skepticism, and honesty are attributes required for good scientific practice. Scientists must use logical reasoning during investigation design, analysis, conclusion, and communication. Science can produce critical insights on societal problems from a personal and local scale to a global scale. Science both aids in the development of technology and provides tools for assessing the costs, risks, and benefits of technological systems. Scientific conclusions and arguments play a role in personal choice and public policy decisions. New technology and scientific discoveries have had a major influence in shaping human history. Science and technology continue to offer diverse and significant career opportunities.
	

	C1.2C
	Develop an understanding of a scientific concept by accessing information from multiple sources. Evaluate the scientific accuracy and significance of the information.
	

	C1.2D
	Evaluate scientific explanations in a peer review process or discussion format.
	

	C1.2E
	Evaluate the future career and occupational prospects of science fields.
	

	C1.2F
	Critique solutions to problems, given criteria and scientific constraints.
	

	C1.2G
	Identify scientific tradeoffs in design decisions and choose among alternative solutions.
	

	C1.2J
	Apply science principles or scientific data to anticipate effects of technological design decisions.
	

	P2.p1A
	Describe energy changes associated with changes of state in terms of the arrangement and order of the atoms (molecules) in each state. (prerequisite)
	

	P2.p1B
	Use the positions and arrangements of atoms and molecules in solid, liquid, and gas state to explain the need for an input of energy for melting and boiling and a release of energy in condensation and freezing. (prerequisite)
	

	C2.1A
	Explain the changes in potential energy (due to electrostatic interactions) as a chemical bond forms and use this to explain why bond breaking always requires energy.
	

	C2.1C
	Compare qualitatively the energy changes associated with melting various types of solids in terms of the types of forces between the particles in the solid.
	

	C2.2A
	Describe conduction in terms of molecules bumping into each other to transfer energy. Explain why there is better conduction in solids and liquids than gases.
	

	C2.2B
	Describe the various states of matter in terms of the motion and arrangement of the molecules (atoms) making up the substance.
	


	CHEMISTRY (Continued)

	C2.2C
	Explain changes in pressure, volume, and temperature for gases using the kinetic molecular model.
	

	C2.2D
	Explain convection and the difference in transfer of thermal energy for solids, liquids, and gases using evidence that molecules are in constant motion.
	

	C2.3A
	Explain how the rate of a given chemical reaction is dependent on the temperature and the activation energy.
	

	C2.4A
	Describe energy changes in flame tests of common elements in terms of the (characteristic) electron transitions.
	

	C2.4b
	Contrast the mechanism of energy changes and the appearance of absorption and emission spectra.
	

	C2.r5d
	Describe how and where all the elements on earth were formed. (recommended)
	

	P3.P2A
	Trace (or diagram) energy transfers involving various types of energy including nuclear, chemical, electrical, sound, and light. (prerequisite)
	

	C3.3A
	Describe how heat is conducted in a solid.
	

	C3.3B
	Describe melting on a molecular level.
	

	C3.4A
	Use the terms endothermic and exothermic correctly to describe chemical reactions in the laboratory.
	

	C3.4C
	Write chemical equations including the heat term as a part of equation or using H notation.
	

	C3.4G
	Explain why gases are less soluble in warm water than cold water.
	

	P4.p2A
	Distinguish between an element, compound, or mixture based on drawings or formulae. (prerequisite) 
	

	C4.2C
	Given a formula, name the compound.
	

	C4.3B
	Recognize that solids have a more ordered, regular arrangement of their particles than liquids and that liquids are more ordered than gases.
	

	C4.3H
	Explain properties of various solids such as malleability, conductivity, and melting point in terms of the solid’s structure and bonding.
	

	C4.5B
	Provide macroscopic examples, atomic and molecular explanations, and mathematical representations (graphs and equations) for the pressure-temperature relationship in gases.
	

	C4.5C
	Provide macroscopic examples, atomic and molecular explanations, and mathematical representations (graphs and equations) for the temperature-volume relationship in gases.
	

	P5.p1A
	Draw a picture of the particles of an element or compound as a solid, liquid, and gas. (prerequisite)
	

	C5.5D
	Compare the relative melting point, electrical and thermal conductivity, and hardness for ionic, metallic, and covalent compounds.
	

	C5.5E
	Relate the melting point, hardness, and electrical and thermal conductivity of a substance to its structure.
	

	C5.6C
	Explain oxidation occurring when two different metals are in contact.
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