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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
	N/A
	


	PHYSICS

	HSCE

Code
	Expectation
	Comment

	N/A
	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).
	


	BIOLOGY (Continued)

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

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

	B1.g
	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.
	

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

	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.
	

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

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

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

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

	B1.2h
	Describe the distinctions between scientific theories, laws, hypotheses, and observations.
	

	B1.2i
	Explain the progression of ideas and explanations that leads to science theories that are part of the current scientific consensus or core knowledge.
	

	BIOLOGY (Continued)

	B1.2j
	Apply science principles or scientific data to anticipate effects of technological design decisions.
	

	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)
	

	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)
	


	BIOLOGY (Continued)

	Statement

B2.1
	Transformation of Matter and Energy in Cells
In multicellular organisms, cells are specialized to carry out specific functions such as transport, reproduction, or energy transformation.
	

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

	Statement

B2.1x
	Cell Differentiation

Following fertilization, cell division produces a small cluster of cells that then differentiate by appearance and function to form the basic tissues of an embryo.
	

	B2.1d
	Describe how, through cell division, cells can become specialized for specific function.
	

	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.
	

	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).
	

	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. 
	

	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.
	

	BIOLOGY (Continued)

	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

B2.3x
	Homeostasis

The internal environment of living things must remain relatively constant. Many systems work together to maintain homeostasis. When homeostasis is lost, death occurs.
	

	B2.3d
	Identify the general functions of the major systems of the human body (digestion, respiration, reproduction, circulation, excretion, protection from disease, and

movement, control, and coordination) and describe ways that these systems interact with each other.
	

	B2.3e
	Describe how human body systems maintain relatively constant internal conditions (temperature, acidity, and blood sugar).
	

	B2.3f
	Explain how human organ systems help maintain human health.
	

	B2.3g
	Compare the structure and function of a human body system or subsystem to a nonliving system (e.g., human joints to hinges, enzyme and substrate to interlocking puzzle pieces).
	

	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.
	

	B2.4f
	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.
	

	B2.4h
	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)

	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.
	

	Statement

B2.6x
	Internal/External Cell Regulation
Cellular processes are regulated both internally and externally by environments in which cells exist, including local environments that lead to cell differentiation during the development of multicellular organisms. During the development of complex multicellular organisms, cell differentiation is regulated through the expression of different genes.
	

	B2.r6c
	Recognize and explain that communication and/or interaction are required between cells to coordinate their diverse activities. (recommended)
	

	B2.r6d
	Explain how higher levels of organization result from specific complex interactions of smaller units and that their maintenance requires a constant input of energy as well as new material. (recommended)
	

	B2.r6e
	Analyze the body’s response to medical interventions such as organ transplants, medicines, and inoculations. (recommended)
	

	Standard 

B3
	INTERDEPENDENCE OF LIVING SYSTEMS AND THE ENVIRONMENT
	

	Statement

L3.p1
	Populations, Communities, and Ecosystems (prerequisite)
Organisms of one species form a population. Populations of different organisms interact and form communities. Living communities and the nonliving factors that interact with them form ecosystems. (prerequisite)
	

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

	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)
	


	BIOLOGY (Continued)

	Statement

B3.5
	Populations

Populations of living things increase and decrease in size as they interact with other populations and with the environment. The rate of change is dependent upon relative birth and death rates.
	

	B3.5A
	Graph changes in population growth, given a data table.
	

	B3.5B
	Explain the influences that affect population growth.
	

	Statement

L4.p2
	Heredity and Environment (prerequisite)

The characteristics of organisms are influenced by heredity and environment. For some characteristics, inheritance is more important. For other characteristics, interactions with the environment are more important. (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)
	

	Statement

B4.1
	Genetics and Inherited Traits

Hereditary information is contained in genes, located in the chromosomes of each cell. Cells contain many thousands of different genes. One or many genes can determine an inherited trait of an individual, and a single gene can influence more than one trait. Before a cell divides, this genetic information must be copied and apportioned evenly into the daughter cells.
	

	B4.1B
	Explain that the information passed from parents to offspring is transmitted by means of genes that are coded in DNA molecules. These genes contain the information for the production of proteins.
	


	CHEMISTRY

	GLCE
Code
	Expectation
	Comment

	Statement

P2.p1
	P2.p1 Potential Energy (prerequisite)

Three forms of potential energy are gravitational, elastic, and chemical. Objects can have elastic potential energy due to

their compression or chemical potential energy due to the arrangement of the atoms. (prerequisite)
	

	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)
	


	CHEMISTRY (Continued)

	Statement

C2.1x
	Chemical Potential Energy
Potential energy is stored whenever work must be done to change the distance between two objects. The attraction between the two objects may be gravitational, electrostatic, magnetic, or strong force. Chemical potential energy is the result of electrostatic attractions between atoms.
	

	C2.1b
	Describe energy changes associated with chemical reactions in terms of bonds broken and formed (including intermolecular forces).
	

	Statement

C3.2x
	Enthalpy

Chemical reactions involve breaking bonds in reactants (endothermic) and forming new bonds in the products (exothermic). The enthalpy change for a chemical reaction will depend on the relative strengths of the bonds in the reactants and products.
	

	C3.2b
	Describe the relative strength of single, double, and triple covalent bonds between nitrogen atoms.
	

	Statement

P4.p1
	Kinetic Molecular Theory (prerequisite)
Properties of solids, liquids, and gases are explained by a model of matter that is composed of tiny particles in motion. (prerequisite)
	

	P4.p1A
	For a substance that can exist in all three phases, describe the relative motion of the particles in each of the phases. (prerequisite)
	

	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

C4.3
	Properties of Substances

Differences in the physical and chemical properties of substances are explained by the arrangement of the atoms, ions, or molecules of the substances and by the strength of the forces of attraction between the atoms, ions, or molecules.
	

	C4.3A
	Recognize that substances that are solid at room temperature have stronger attractive forces than liquids at room temperature, which have stronger attractive forces than gases at room temperature.
	

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


	CHEMISTRY (Continued)

	Statement

C4.3x
	Solids

Solids can be classified as metallic, ionic, covalent, or network covalent. These different types of solids have different properties that depend on the particles and forces found in the solid.
	

	C4.3f
	Identify the elements necessary for hydrogen bonding (N, O, F).
	

	Statement

C5.6x
	Reduction/Oxidation Reactions

Chemical reactions are classified according to the fundamental molecular or submolecular changes that occur. Reactions that involve electron transfer are known as oxidation/ reduction (or “redox”).
	

	C5.6e
	Identify the reactions occurring at the anode and cathode in an electrochemical cell.
	

	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.
	

	C5.7C
	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.
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