	Ohio’s Benchmark:

9-10 PS A: Describe that matter is made of minute particles called atoms and atoms are comprised of even smaller components. Explain the structure and properties of atoms.

	Ohio’s Indicators

	Grade 9
	Grade 10

	1.
Recognize that all atoms of the same element contain the same number of protons, and elements with the same number of protons may or may not have the same mass. Those with different masses (different numbers of neutrons) are called isotopes.

2.
Illustrate that atoms with the same number of positively charged protons and negatively charged electrons are electrically neutral.

4.
Show that when elements are listed in order according to the number of protons (called the atomic number), the repeating patterns of physical and chemical properties identify families of elements. Recognize that the periodic table was formed as a result because of the repeating pattern of electron configurations.

5.
Describe how ions are formed when an atom or a group of atoms acquire an unbalanced charge by gaining or losing one or more electrons.
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on the composition of matter. Students gain a better understanding of and greater appreciation for Modern Atomic Theory through the study of the development of early atomic models. 
Students learn details about subatomic particles (electron, protons and neutrons) and their relationship to an element’s placement in the periodic table. The study of subatomic particles such as quarks, muons, and neutrinos is unnecessary to the development of these concepts. 
Students’ understanding of isotopes is guided by learning how the number of protons, neutrons and electrons comprise the structure of the atom. Students further learn that ions are formed when neutral atoms gain or lose electrons and that such behavior can be predicted from the organization of the periodic table. In addition, as students gain more experience using the periodic table, they can begin to appreciate and use the predictive power of trends in the chemical and physical properties of atoms.
Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include, but are not limited to:

· Chemical reactions (9-10 PS B);
· Atomic and molecular structure and physical properties (9-10 PS C); 

· Energy as motion of particles (9-10 PS F);

· Fission and fusion (9-10 PS F);

· Production of elements through fusion in the cores of stars (9-10 ES A);

· The development of modern atomic theory as a series of discoveries and increasingly more complex models (9-10 PS H, 9-10 SK A and 9-10 SI A).
Connections to the Previous Grade Bands:

Concepts covered in previous grade bands include, but are not limited to: 
· Matter is comprised of small particles (6-8 PS A).
Connections to the Next Grade Bands:

Concepts explored in greater depth in the following grade bands include, but are not limited to: 

· Crystal structures (11-12 PS A);
· Superconducting materials (11-12 PS A);

· Radioactive isotopes (11-12 PS A);

· Radioactivity and decay rates (11-12 PS B);

· Electron Configuration (11-12 PS C).


	Teacher Background

	Hazen, R. M. & Trefil, J. (1998). Science Matters: Achieving Scientific Literacy, p. 54-60.

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Physical Science 9-10 
	Physical Setting, The Structure of Matter
	Structure of Matter 4D
	Vol. 1: Atoms and Molecules 
Vol. 1: Atoms and Molecules (commentary) 



Vol. 2: The Designed World


	Ohio’s Benchmark:

9-10 PS B: Explain how atoms react with each other to form other substances and how molecules react with each other or other atoms to form even different substances.

	Ohio’s Indicators

	Grade 9
	Grade 10

	6.
Explain that the electric force between the nucleus and the electrons hold an atom together. Relate that on a larger scale, electrical forces hold solid and liquid materials together (e.g., salt crystals and water).

7.
Show how atoms may be bonded together by losing, gaining or sharing electrons and that in a chemical reaction, the number, type of atoms and total mass must be the same before and after the reaction (e.g., writing correct chemical formulas and writing balanced chemical equations).

8.
Demonstrate that the pH scale (0-14) is used to measure acidity and classify substances or solutions as acidic, basic or neutral.
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on how the behavior of atoms (i.e., losing/gaining electrons and bonding with compatible particles) affects changes that occur in matter. The concept of intermolecular forces is very useful for explaining many physical characteristics (e.g., physical states of solid, liquid or gas), but the identification of specific types of forces (dipole-dipole, dispersion interaction) is unnecessary. Students develop an understanding of the law of conservation of matter while learning about the interactions and changes in matter. Students learn that, according to the pH scale, the presence of specific particles (e.g., hydronium ions) classifies matter as acidic, a basic or neutral.
Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include, but are not limited to: 
· Learning about chemical reactions and designing, conducting, evaluating and communicating the results of a scientific investigation (9-10 SI A);
· Learning about chemical bonding and exploring advances in science that have important long-lasting effects on society (e.g., the invention and pervasive use of plastics) (9-10 PS H).

Connections to the Previous Grade Bands:

Concepts covered in previous grade bands include, but are not limited to: 
· Chemical changes and how to identify them (6-8 PS A);
· Chemical energy (6-8 PS D);
· How matter changes forms, while the amount remains the same (6-8 PS A).

Connections to the Next Grade Bands:

Concepts explored in greater depth in the following grade bands include, but are not limited to: 
· Crystal structure and the arrangement of atoms, molecules and physical properties (11-12 PS A);
· Electron configuration (11-12 PS C);
· How the unique bonding of carbon atoms results in a variety of molecules, including plastics (11-12, PS E).


	Teacher Background

	Hazen, R. M. & Trefil, J. (1998). Science Matters: Achieving Scientific Literacy, p. 75-93.

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Physical Science 9-10
	Physical Setting, The Structure of Matter
	Structure of Matter 4D
	Vol. 1: Atoms and Molecules 
Vol. 1: Atoms and Molecules (commentary) 



Vol. 2: The Designed World



	Ohio’s Benchmark:

9-10 PS C: Describe the identifiable physical properties of substances (e.g., color, hardness, conductivity, density, concentration and ductility). Explain how changes in these properties can occur without changing the chemical nature of the substance.

	Ohio’s Indicators

	Grade 9
	Grade 10

	9.
Investigate the properties of pure substances and mixtures (e.g., density, conductivity, hardness, properties of alloys, superconductors and semiconductors).

10.
Compare the conductivity of different materials and explain the role of electrons in the ability to conduct electricity.
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on the physical changes of matter, which obey the law of conservation of matter. In a physical change, the atoms that make up the substance do not change, but may be rearranged. Students understand that the arrangement of the atoms and molecules that make up substances define their physical properties. Density, hardness and concentration can be understood by examining the arrangement of the atoms and molecules that make up substances. Students learn that substances are conductive because they contain electrons that are free to move.
Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include, but are not limited to: 

· Using historical examples (e.g., the Aristotelian idea of “atoms”) when teaching how atomic and molecular structures define physical properties of substances to explain how new ideas are limited by the context in which they are conceived (9-10 PS H);

· Designing, conducting, evaluating and communicating the results of a scientific investigation when teaching about the differences between mixtures and pure substances, (9-10 SI A);
· Teaching how atomic and molecular structures define physical properties of substances by showing examples of emerging technologies that use substances because of their physical properties (e.g., semiconductors in digital cameras) and discussing how they may impact society (9-10 ST B);
· Demonstrating how it is known that atomic and molecular structures define physical properties of substances by sharing information from the wide body of evidence that supports this knowledge (9-10 SK A).

Connections to the Previous Grade Bands:

Concepts covered in previous grade bands include, but are not limited to: 
· Density as related to the arrangement of small particles that compose matter (6-8 PS A);
· Some physical properties are due to the arrangement of small particles that compose matter (6-8 PS A);

· Changes in physical properties do not always involve changes in chemical properties (6-8 PS A).

Connections to the Next Grade Bands:

Concepts explored in greater depth in the following grade bands include, but are not limited to: 

· How variations in the arrangement and motion of atoms and molecules form the basis of a variety of biological, chemical and physical phenomena (11-12 PS A);
· Crystal structures (11-12 PS A);

· Superconductivity (11-12 PS A).


	Teacher Background

	Hazen, R. M. & Trefil, J. (1998). Science Matters: Achieving Scientific Literacy, p. 94-109.

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Physical Science 9-10 
	Physical Setting, The Structure of Matter
	Structure of Matter 4D
	Vol. 1: Atoms and Molecules 
Vol. 1: Atoms and Molecules (commentary) 



Vol. 2: The Designed World


	Ohio’s Benchmark:

9-10 PS D: Explain the movement of objects by applying Newton’s three laws of motion.

	Ohio’s Indicators

	Grade 9
	Grade 10

	21.
Demonstrate that motion is a measurable quantity that depends on the observer’s frame of reference and describe the object’s motion in terms of position, velocity, acceleration and time.

22.
Demonstrate that any object does not accelerate (remains at rest or maintains a constant speed and direction of motion) unless an unbalanced (net) force acts on it.

23.
Explain the change in motion (acceleration) of an object. Demonstrate that the acceleration is proportional to the net force acting on the object and is inversely proportional to the mass of the object. (Fnet=ma) Note that weight is the gravitational force on a mass.

24.
Demonstrate that whenever one object exerts a force on another, an equal amount of force is exerted back on the first object.

25.
Demonstrate the ways in which frictional forces constrain the motion of objects (e.g., a car traveling around a curve, a block on an inclined plane, a person running, an airplane in flight).
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on motion and associated forces as described by Newton’s laws of motion. Students learn that motion is relative to a frame of reference (there is no motionless point from which to judge all motion), and they learn the principle of action versus reaction. Students learn that when an object has no net force acting on it, it will either be at rest or stay in motion at a constant speed in a straight line. They also learn that when an object is accelerating, it means there is net force acting on the object and that net force is equivalent to the mass of the object multiplied by its acceleration. Additionally, students learn that when a force acts on an object, the object exerts an equal force that acts in the opposite direction of the original force (rotational forces are excluded at this level). Finally, students learn that frictional force always acts to oppose motion.

Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include, but are not limited to:

· Studying Newton’s laws of motion by describing how this advance in physical science has important, long-lasting effects on science and society (9-10 PS H);

· Applying a quantitative description of motion and forces to real-world situations by identifying a problem or need that requires the use of these tools, proposing designs addressing the need and choosing among alternative solutions (9-10 ST A);
· Learning to use a quantitative description of motion and forces in real-world situations by constructing, interpreting and applying physical conceptual models that represent systems (e.g., the solar system, two moving bodies) (9-10 SI A); 

· Learning Newton’s laws of motion by using mathematical models to predict and analyze natural phenomena (e.g., moving objects) (9-10 SI A);

· Learning Newton’s laws of motion by explaining how new scientific data could cause these laws to be supported, revised or rejected (9-10 SI A); 

· Applying a quantitative description of motion and forces by recognizing that science is a systematic method of continuing investigation based on observation, hypothesis testing, measurement, experimentation and theory building, which leads to additional explanations of natural phenomena (9-10 SK A).
Connections to the Previous Grade Bands:

Concepts covered in previous grade bands include, but are not limited to: 

· A conceptual understanding of acceleration as change in direction or change in speed (6-8 PS B);

· Describing motion as change in position (6-8 PS B);

· How unbalanced forces change an object’s motion (6-8 PS B).

Connections to the Next Grade Bands:

Concepts explored in greater depth in the following grade bands include, but are not limited to:

· The application of Newton’s laws of motion to magnetic and nuclear forces (11-12 PS D);

· Using Newton’s laws of motion to mathematically analyze, describe and predict net effects on objects or systems (11-12 PS D).


	Teacher Background

	Hazen, R. M. & Trefil, J. (1998). Science Matters: Achieving Scientific Literacy, p. 6-9.
Driver, R., Squires, A., Rushworth, P. & Wood-Robinson, V. (2006). Making Sense of Secondary Science, p. 154-162.

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Physical Science, Motions and Force 
	The Physical Setting, The Motion of Things
	The Physical Setting 4F
	Vol.1: Motion, p.62-63


	Ohio’s Benchmark:

9-10 PS E: Demonstrate that energy can be considered to be either 
kinetic (motion) or potential (stored).

	Ohio’s Indicators

	Grade 9
	Grade 10

	12.
Explain how an object’s kinetic energy depends on its mass and its speed (KE=½mv2).

13.
Demonstrate that near Earth’s surface an object’s gravitational potential energy depends upon its weight (mg where m is the object’s mass and g is the acceleration due to gravity) and height (h) above a reference surface (PE=mgh).
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on conceptual representations of gravitational potential energy and kinetic energy. Students learn the equations for both gravitational potential energy and kinetic energy and are able to explain them at the conceptual level (through practical examples, e.g., roller coasters). For example, students are able to compare both quantities of energy in a system when given appropriate information (mass, height and speed). Additionally, students also are able to predict and evaluate how these quantities change with changes in mass, height and speed.
Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include, but are not limited to:

· Studying energy as either kinetic or potential by describing how this issue in physical science has important, long-lasting effects on science and society (9-10 PS H);

· Studying kinetic and potential energy by using mathematical models to predict and analyze natural phenomena (e.g., a spring in oscillation) (9-10 SI A);
· Using the quantitative descriptions of gravitational potential energy and kinetic energy by demonstrating that reliable scientific evidence improves the ability of scientists to offer accurate predictions (9-10 SK A).

Connections to the Previous Grade Bands:

Concepts covered in previous grade bands include, but are not limited to: 

· Understanding that gravitational potential energy increases with increasing height (6-8 PS D);
· Understanding that kinetic energy increases with increasing speed (6-8 PS C).

Connections to the Next Grade Bands:

Concepts explored in greater depth in the following grade bands include, but are not limited to:

· Nuclear potential energy conversion to kinetic energy through radioactivity (11-12 PS B);
· Potential energy conversion of electrical energy to kinetic energy through radiation of quanta (11-12 PS C).


	Teacher Background

	Hazen, R. M. & Trefil, J. (1998). Science Matters: Achieving Scientific Literacy, p. 22-23.

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Physical Science, Motions and Force
	Physical Setting, Transformation of Energy
	The Physical Setting 4E 
	Vol. 1: Flow of Matter and Energy p.79


	Ohio’s Benchmark:

9-10 PS F: Explain how energy may change form or be redistributed 
but the total quantity of energy is conserved.

	Ohio’s Indicators

	Grade 9
	Grade 10

	3.
Describe radioactive substances as unstable nuclei that undergo random spontaneous nuclear decay emitting particles and/or high energy wavelike radiation.

11.
Explain how thermal energy exists in the random motion and vibrations of atoms and molecules. Recognize that the higher the temperature, the greater the average atomic or molecular motion, and during changes of state, the temperature remains constant.

14.
Summarize how nuclear reactions convert a small amount of matter into a large amount of energy. (Fission involves the splitting of a large nucleus into smaller nuclei; fusion is the joining of two small nuclei into a larger nucleus at extremely high energies.)

15.
Trace the transformations of energy within a system (e.g., chemical to electrical to mechanical) and recognize that energy is conserved. Show that these transformations involve the release of some thermal energy.

16.
Illustrate that chemical reactions are either endothermic or exothermic (e.g., cold packs, hot packs and the burning of fossil fuels).

17.
Demonstrate that thermal energy can be transferred by conduction, convection or radiation (e.g., through materials by the collision of particles, moving air masses or across empty space by forms of electromagnetic radiation).
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:
This benchmark focuses on energy transformation, energy production from nuclear forces and chemical reactions as they relate to the law of conservation of matter. 
Students learn the modern understanding of thermal energy, energy transfer and complex energy transformations (9-10 PS F, 15). They learn about radioactive substances and producing energy through fission (the splitting of the nuclei of massive atoms). In addition, they learn about producing energy through fusion, the joining the nuclei of low-mass elements, which forms elements of greater mass. In the process of such a nuclear reaction, a tiny amount of matter is turned into energy (E=mc2). 
Further, students learn the difference between heat and temperature. For example, thermal energy or heat is representative of an increase in molecular motion and kinetic energy. Ice melting to water is a change in state – it does not involve temperature change, but rather a change in the bonding within the molecular structure. 
Students trace energy transformations through more complex systems where they learn that individual kinds of energy (e.g., kinetic or potential) may not always be conserved, but that the total amount of all kinds of energy (including thermal, sound, light, kinetic, potential, etc.) is conserved. Students learn that there are two kinds of chemical reactions: those that give off energy (exothermic), and those that absorb energy (endothermic). Finally, students learn that, in addition to conduction, thermal energy can be transferred by convection and radiation. 
Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include, but are not limited to:

· Studying the conservation of energy by describing how this issue in physical science has important, long-lasting effects on science and society (9-10 PS H);

· Studying energy transfer by identifying a problem or need (e.g., keeping a cup of coffee warm for a long time), proposing designs addressing the need and choosing among alternative solutions for the problem (9-10 ST A);

· Studying energy production from nuclear forces (radioactivity) by describing the means of comparing the benefits with the risks of technology (e.g., a nuclear power plant) and how science can inform society (9-10 ST B);
· Learning the principle of conservation of energy by drawing logical conclusions based on scientific knowledge and evidence from investigations (e.g., collisions of two bodies); 

· Learning the principle of conservation of energy by explaining that inquiry fuels observation and experimentation, producing data that are the foundation of scientific disciplines, and that theories are explanations of these data (9-10 SK B);

· Learning about energy produced from nuclear forces by recognizing that scientific literacy is part of being a knowledgeable citizen (9-10 SK D).

Connections to the Previous Grade Bands:

Concepts covered in previous grade bands include, but are not limited to: 

· Energy takes many forms (6-8 PS D);

· During energy transformations, the total energy remains constant (6-8 PS D).
Connections to the Next Grade Bands:

Concepts explored in greater depth in the following grade bands include, but are not limited to:

· Gain or loss of energy in atoms and molecules in discrete amounts (11-12 PS C).


	Teacher Background

	Hazen, R. M. & Trefil, J. (1998). Science Matters: Achieving Scientific Literacy, p.20-34, 110-123.
Zobel, E.A. (2006). Education in Physics and Mathematics, Welcome to Zona Land. Retrieved May 2008 from http://id.mind.net/~zona/mstm/physics/mechanics/energy/heatAndTemperature/changesOfPhase/changeOfState.html
Zobel, E.A. (2006). Education in Physics and Mathematics, Welcome to Zona Land. Retrieved May 2008 from http://id.mind.net/~zona/mstm/physics/mechanics/energy/heatAndTemperature/heatAndTemperature.html

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Conservation of Energy and The Increase in Disorder
	Physical Setting, Transformation of Energy



	The Physical Setting 4F
	Vol.1: Motion, p.65
Vol.1: Structure of Matter, p.59-61



Vol. 1: Flow of Matter and Energy, p.79


	Ohio’s Benchmark:

9-10 PS G: Demonstrate that waves (e.g., sound, seismic, water and light) have energy 
and waves can transfer energy when they interact with matter.

	Ohio’s Indicators

	Grade 9
	Grade 10

	18.
Demonstrate that electromagnetic radiation is a form of energy. Recognize that light acts as a wave. Show that visible light is a part of the electromagnetic spectrum (e.g., radio waves, microwaves, infrared, visible light, ultraviolet, X-rays, and gamma rays).

19.
Show how the properties of a wave depend on the properties of the medium through which it travels. Recognize that electromagnetic waves can be propagated without a medium.

20.
Describe how waves can superimpose on one an each other in the same medium. Analyze conditions in which waves can bend around corners, reflect off surfaces, are absorbed by materials they enter, and change direction and speed when entering a different material.
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on the phenomena of waves as a form of energy. Students learn that waves are disturbances through various kinds of media (e.g., sound through air) by which energy is transferred. Students learn that the properties of waves depend on the medium through which there is propagation or movement. They also learn that light is more than just what people can detect with their eyes, that it is just one form of electromagnetic radiation, and that electromagnetic radiation is the only type of wave that can be propagated without a medium. 

Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include, but are not limited to:

· Studying the behavior of light by describing how this issue in physical science has important, long-lasting effects on science and society (9-10 PS H);

· Learning about the evidence that supports the Big Bang theory by explaining that the cosmic microwave background radiation is a form of electromagnetic radiation (9-10 ES A);
· Learning about the evidence that supports the Big Bang theory by explaining that the red shifts of galaxies are observed in their spectra (images of the electromagnetic radiation from galaxies spread out by wavelength) (9-10 ES A);
· Learning about waves by discovering how seismic waves from earthquakes can transfer energy (9-10 ES E);

· Learning about the wave behavior of sound and light by exploring how new technologies in sound production use science learned from light behavior to improve sound production (9-10 ST B);

· Learning how sound and light behaviors are direct results of how each moves in different media by creating a model that demonstrate a wave behavior (9-10 SI A);

· Learning about the different behaviors of light in different scenarios by demonstrating how modern explanations of these different behaviors are based on a large body of evidence from many different kinds of scientific investigations (9-10 SK A);

· Learning about the behaviors of sound by investigating modern solutions to noise pollution (9-10 SK D).

Connections to the Previous Grade Bands:

Concepts covered in previous grade bands include, but are not limited to: 

· Density (6-8 PS A);
· Galaxies (6-8 ES B).
Connections to the Next Grade Bands:

Concepts explored in greater depth in the following grade bands include, but are not limited to:

· Radioactive radiation as a form of electromagnetic radiation (11-12 PS B);

· Electromagnetic radiation interactions with atoms and molecules (11-12 PS C);

· Electromagnetic radiation as a source of data from the universe (11-12 ES A);

· Electromagnetic radiation and climate (11-12 ES B).


	Teacher Background

	Hazen, R. M. & Trefil, J. (1998). Science Matters: Achieving Scientific Literacy, p. 45-53.

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Science as Inquiry, Interactions of Energy and Matter
	The Physical Setting
Common Themes
	The Physical Setting 4E 
	Vol.1: Structure of Matter, p.55-61


	Ohio’s Benchmark:

9-10 PS H: Trace the historical development of scientific theories and ideas, and 
describe emerging issues in the study of physical sciences.

	Ohio’s Indicators

	Grade 9
	Grade 10

	26.
Use historical examples to explain how new ideas are limited by the context in which they are conceived; are often initially rejected by the scientific establishment; sometimes spring from unexpected findings; and usually grow slowly through contributions from many different investigators (e.g., atomic theory, quantum theory and Newtonian mechanics).

27.
Describe advances and issues in physical science that have important, long-lasting effects on science and society (e.g., atomic theory, quantum theory, Newtonian mechanics, nuclear energy, nanotechnology, plastics, ceramics and communication technology).
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on the historical development and emerging theories within Physical Sciences. This benchmark is not meant to be taught in isolation, but incorporated into each of the Physical Sciences Benchmarks (A-G). For example, students learn about the wave nature of light by studying historical theories, observations and ideas included in 9-10 PS G. Detailing the changes of theories and ideas through scientific observation over time contributes to a deeper understanding of all benchmarks.


	Teacher Background

	Hazen, R. M. & Trefil, J. (1998). Science Matters: Achieving Scientific Literacy, p. 1-19.

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	History and Nature of Science, Science as a Human Endeavor
	The Nature of Science
Historical Perspective
	Historical Perspectives 
	Vol.2: Historical Perspectives, p.72-89



