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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

	
	N/A
	


	PHYSICS

	HSCE

Code
	Expectation
	Comment

	
	N/A
	


	BIOLOGY

	HSCE

Code
	Expectation
	Comment

	Standard

B1
	INQUIRY, REFLECTION, AND SOCIAL IMPLICATIONS
	

	Statement

B1.1
	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.
	

	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).
	

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

	BIOLOGY (Continued)

	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.
	

	Statement

B1.2
	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.
	

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

	B1.2B
	Identify and critique arguments about personal or societal issues based on scientific evidence.
	

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

	B1.2f
	Critique solutions to problems, given criteria and scientific constraints.
	

	B1.2k
	Analyze how science and society interact from a historical, political, economic, or social perspective.
	

	Standard B2
	ORGANIZATION AND DEVELOPMENT OF LIVING SYSTEMS
	

	Statement

L2.p1
	Cells (prerequisite)
All organisms are composed of cells, from just one cell to many cells. Water accounts for more than two-thirds of the weight of

a cell, which gives cells many of their properties. In multicellular organisms, specialized cells perform specialized functions. Organs and organ systems are composed of cells and function to serve the needs of organisms for food, air, and waste removal. The way in which cells function is similar in all living organisms. (prerequisite)
	

	L2.p1A
	Distinguish between living and nonliving systems. (prerequisite)
	

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


	BIOLOGY (Continued)

	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)
	

	Statement

L2.p2
	Cell Function (prerequisite)
Cells carry out the many functions needed to sustain life. They grow and divide, thereby producing more cells. Food is used to provide energy for the work that cells do and is a source of the molecular building blocks from which needed materials are

assembled. (prerequisite)
	

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

	L2.p2B
	Describe the effect of limiting food to developing cells. (prerequisite)
	

	Statement

L2.p5
	Common Elements (prerequisite)
Living systems are made of complex molecules that consist mostly of a few elements, especially carbon, hydrogen, oxygen, nitrogen, and phosphorous. (prerequisite)
	

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

	L2.p5B
	Identify the most common complex molecules that make up living organisms. (prerequisite)
	

	L2.p5C
	Predict what would happen if essential elements were withheld from developing cells. (prerequisite)
	

	Statement

B2.2
	Organic Molecules

There are four major categories of organic molecules that make up living systems: carbohydrates, fats, proteins, and nucleic acids.
	

	B2.2A
	Explain how carbon can join to other carbon atoms in chains and rings to form large and complex molecules.
	

	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).
	

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


	BIOLOGY (Continued)

	Statement

B2.2x
	Proteins

Protein molecules are long, usually folded chains composed mostly of amino acids and are made of C, H, O, and N. Protein molecules assemble fats and carbohydrates; they function as enzymes, structural components, and hormones. The function of each protein molecule depends on its specific sequence of amino acids and the shape of the molecule.
	

	B2.2f
	Explain the role of enzymes and other proteins in biochemical functions (e.g., the protein hemoglobin carries oxygen in some organisms, digestive enzymes, and hormones).
	

	Statement

B2.3
	Maintaining Environmental Stability
The internal environment of living things must remain relatively constant. Many systems work together to maintain stability. Stability is challenged by changing physical, chemical, and environmental conditions as well as the presence of disease agents.
	

	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.
	

	Statement

B2.4
	Cell Specialization

In multicellular organisms, specialized cells perform specialized functions. Organs and organ systems are composed of cells and function to serve the needs of cells for food, air, and waste removal. The way in which cells function is similar in all living organisms.
	

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

	B2.4B
	Describe how various organisms have developed different specializations to accomplish a particular function and yet the end result is the same (e.g., excreting nitrogenous wastes in animals, obtaining oxygen for respiration).
	

	B2.4h
	Describe the structures of viruses and bacteria.
	

	B2.4i
	Recognize that while viruses lack cellular structure, they have the genetic material to invade living cells.
	

	Statement

B2.5
	Living Organism Composition

All living or once-living organisms are composed of carbohydrates, lipids, proteins, and nucleic acids. Carbohydrates and lipids contain many carbon-hydrogen

bonds that also store energy.
	

	B2.5A
	Recognize and explain that macromolecules such as lipids contain high energy bonds.
	

	BIOLOGY (Continued)

	Statement

L3.p2
	L3.p2 Relationships Among Organisms (prerequisite)
Two types of organisms may interact with one another in several ways; they may be in a producer/consumer, predator/

prey, or parasite/host relationship. Or one organism may scavenge or decompose another. Relationships may be competitive or mutually beneficial. Some species have become so adapted to each other that neither could survive without the other. (prerequisite)
	

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

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

	Standard 

B4
	GENETICS


	

	L4.p1
	Reproduction (prerequisite)
Reproduction is a characteristic of all living systems; because no individual organism lives forever, reproduction is essential to the continuation of every species. Some organisms reproduce asexually. Other organisms reproduce sexually. (prerequisite)
	

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

	Statement

L5.p1
	Survival and Extinction (prerequisite)
Individual organisms with certain traits in particular environments are more likely than others to survive and have offspring. When an environment changes, the advantage or disadvantage of characteristics can change. Extinction of a species occurs when the environment changes and the characteristics of a species are insufficient to allow survival. Fossils indicate that many organisms that lived long ago are extinct. Extinction of species is common; most of the species that have lived on the Earth no longer exist. (prerequisite)
	

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

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


	CHEMISTRY

	GLCE
Code
	Expectation
	Comment

	Statement

P4.p2
	Elements, Compounds, and Mixtures (prerequisite)
Elements are a class of substances composed of a single kind of atom. Compounds are composed of two or more different elements chemically combined. Mixtures are composed of two or more different elements and/or compounds physically combined. Each element and compound has physical and chemical properties, such as boiling point, density, color, and conductivity, which are independent of the amount of the sample. (prerequisite)
	

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

	Statement

C4.2
	Nomenclature

All compounds have unique names that are determined systematically.
	

	C4.2A
	Name simple binary compounds using their formulae.
	

	Statement

C4.8
	Atomic Structure

Electrons, protons, and neutrons are parts of the atom and have measurable properties, including mass and, in the case of protons and electrons, charge. The nuclei of atoms are composed of protons and neutrons. A kind of force that is only evident at nuclear distances holds the particles of the nucleus together against the electrical repulsion between the protons.
	

	C4.8A
	Identify the location, relative mass, and charge for electrons, protons, and neutrons.
	

	C4.8B
	Describe the atom as mostly empty space with an extremely small, dense nucleus consisting of the protons and neutrons and an electron cloud surrounding the nucleus.
	

	C4.8C
	Recognize that protons repel each other and that a strong force needs to be present to keep the nucleus intact.
	

	C4.8D
	Give the number of electrons and protons present if the fluoride ion has a -1 charge.
	

	Standard

C5
	CHANGES IN MATTER


	

	Statement

P5.p1
	Conservation of Matter (prerequisite)
Changes of state are explained by a model of matter composed of tiny particles that are in motion. When substances undergo changes of state, neither atoms nor molecules themselves are changed in structure. Mass is conserved when substances undergo changes of state. (prerequisite)
	

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


	CHEMISTRY (Continued)

	Statement

C5.4
	Phase Change/Diagrams

Changes of state require a transfer of energy. Water has unusually high-energy changes associated with its changes of state.
	

	C5.4A
	Compare the energy required to raise the temperature of one gram of aluminum and one gram of water the same number of degrees.
	

	Statement

C5.7
	Acids and Bases

Acids and bases are important classes of chemicals that are recognized by easily observed properties in the laboratory.

Acids and bases will neutralize each other. Acid formulas usually begin with hydrogen, and base formulas are a metal

with a hydroxide ion. As the pH decreases, a solution becomes more acidic. A difference of one pH unit is a factor of 10 in hydrogen ion concentration.
	

	C5.7A
	Recognize formulas for common inorganic acids, carboxylic acids, and bases formed from families I and II.
	

	C5.7B
	Predict products of an acid-based neutralization.
	

	C5.7C
	Describe tests that can be used to distinguish an acid from a base.
	

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

	Statement

C5.8
	Carbon Chemistry

The chemistry of carbon is important. Carbon atoms can bond to one another in chains, rings, and branching networks to form a variety of structures, including synthetic polymers, oils, and the large molecules essential to life.
	

	C5.8C
	Recognize that proteins, starches, and other large biological molecules are polymers.
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