Georgia End-of-Course Test

Physical Science

Performance Level Descriptors

Characteristics of Science
The Georgia Performance Standards in science requires that content be taught in conjunction with process skills identified as the Characteristics of Science.  Characteristics of Science refers to the process skills used in the learning and practice of science, such as testing a hypothesis, record keeping, using correct safety procedures, using appropriate tools and instruments, applying math and technology, analyzing data, interpreting results, and communicating scientific information. It also refers to understanding how science knowledge grows and changes and the processes that drive those changes. The concepts and skills inherent in the Characteristics of Science are integrated into the four content domains. As these Performance Level Descriptors describe the performance expected by students to exceed, meet, or not meet the standards, the Characteristics of Science are incorporated within the four content domains.  

EXCEEDS STANDARD

General Performance Level Descriptors

Students performing at this level possess a comprehensive understanding of basic scientific concepts and science content. They will be able to apply their knowledge and skills learned from the characteristics of science to analyze and evaluate components of the physical world and implement advanced procedures to safely investigate these components. Examples of these components include the physical and chemical properties of matter, analysis and categorization of molecular chemistry, and reaction types. Other examples include comparing of the various types of forces, energy, and waves that the students may commonly encounter and making predictions that can be applied to the world around them. Students should also be able to explain the interactions of forces and waves through abstract conceptualization.

Specific Performance Level Descriptors

Students at this level are able to do the following:

Chemistry—Atomic and Nuclear Theory and the Periodic Table
· Determine the number of neutrons in the isotopes of an element

· Given the chemical symbol, the atomic number, or atomic mass of an element,       determine additional characteristics of that same element

· Classify the bonds found in compounds as being either ionic or covalent

· Analyze the process of radioactive decay and calculate radioactive half-life
· Analyze the advantages and disadvantages of nuclear energy

· Predict the penetrating ability of each type (alpha, beta, gamma) of radiation

· Relate basic atomic structure (the number and location of subatomic particles) to basic periodic trends, such as reactivity or oxidative state

· Predict the probable location of an element within the periodic table of the elements


when given the physical and/or chemical properties of that element

· Predict the relative effects of a changes in temperature, volume or pressure on the behavior of gases

Chemistry—Chemical Reactions and Properties of Matter
· Solve quantitative problems involving mass, volume and density

· Predict formulas for balanced chemical reactions, using IUPAC nomenclature

· Compare and contrast solutes, solvents, and solutions

· Predict the approximate rate of solution given the physical conditions of the solution

· Use a solubility curve to make predictions about the amount of a solute within a solution
· Compare and contrast the physical and chemical properties of acids and bases
Physics—Energy, Force, and Motion
· Analyze types of energy (mechanical, chemical, thermonuclear, photoelectric, and electromagnetic) in terms of their uses and environmental impacts

· Analyze the transfer of heat energy through the processes of conduction, convection, and radiation

· Recognize the role of conductors and insulators in the transfer of heat 

· Measure and analyze the effects of balanced and unbalanced forces on an object in motion
· Solve application problems involving force, mass or acceleration of an object demonstrating an understanding of Newton’s second law
· Demonstrate an understanding of Newton’s third law by solving application problems demonstrating balanced and unbalanced forces

· Distinguish between simple and compound machines, and calculate mechanical advantage of simple machines
· Calculate the benefits of using simple machines in performing work
Physics—Waves, Electricity, and Magnetism
· Using the electromagnetic spectrum, determine the energy and frequency relationships of waves

· Relate color to the wavelength and/or frequency of light

· Discuss the wave-particle duality of light wave behavior

· Analyze the current within series and parallel circuits

· Investigate the relations between voltage, current, and resistance
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MEETS STANDARD

General Performance Level Descriptors

Students performing at this level will possess a suitable understanding of basic scientific concepts and science content. They will be able to apply their knowledge and skills learned from the characteristics of science to analyze and evaluate components of the physical world and implement advanced procedures to safely investigate these components. Examples of these components include the physical and chemical properties of matter, identification and demonstration of molecular chemistry, and reaction types. Other examples include identifying and distinguishing between the various types of forces, energy, and waves that the students may commonly encounter. Students should also be able to demonstrate the interactions of some of these forces and waves.

Specific Performance Level Descriptors

Students at this level are able to do the following:

Chemistry—Atomic and Nuclear Theory and the Periodic Table

· Understand the relative size, location and charge of protons, neutrons and electrons in an atom

· Use the periodic table to determine the number of protons, electrons and neutrons in an atom

· Determine the chemical symbol, atomic number and/or atomic mass of an element given the name of that element

· Define an isotope

· Identify atoms, molecules and ions

· Recognize the structural differences between positive and negative ions

· Define the differences between covalent and ionic bonds

· Identify the three main forms of radioactive decay (alpha, beta, gamma) and the


common characteristics of each form 

· Differentiate between fission and fusion

· Define half life as related to radioactive decay

· Identify advantages and disadvantages of nuclear energy

· Determine the number of outer shell (valence) electrons for the first 20 elements

· Predict the most likely valence state (oxidation state) of an element (excluding the


transition elements) 

· Identify an element as a metal, nonmetal or metalloid (semimetal) by the location of 


that element in the periodic table of the elements

· Predict the phase of an element based on the general location of that element in the


periodic table of the elements

· Recognize the characteristics (shape, volume and molecular motion) of matter as


those characteristics relate to the phase (state) of matter

· Recognize the general effect of temperature, pressure and volume changes on the


behavior of gases

Chemistry—Chemical Reactions and Properties of Matter
· Identify appropriate units for physical properties of substances (density, mass,


volume)

· Calculate density, given mass and volume

· Identify the appropriate chemical formula for a binary ionic compound, given the oxidative state of the individual ions of that compound 

· Given the formula of a binary ionic compound or a covalent compound, use the IUPAC nomenclature to identify that compound

· Given the name of a compound, use IUPAC nomenclature to identify the appropriate chemical formula of a binary ionic or covalent compound

· Demonstrate the Law of Conservation of Matter by comparing the mass of reactants to the mass of products of a reaction

· Recognize balanced chemical equations

· Classify chemical reactions as either synthesis, single replacement (displacement), double replacement (displacement) or decomposition

· Differentiate between a solute and a solvent within a solution

· Recognize that when placed in a solution, solutes will affect the conductivity of that solution

· Define concentration in terms of solute per unit solvent, i.e. dilute, concentrated, saturated, unsaturated, supersaturated 

· Recognize the factors that affect the solubility rate of a solute within a solution

· Use a solubility curve to relate temperature and the solubility of a solute in a solution

· Recognize the common properties of acids and bases (slippery, sour, etc.)

· Classify a common household substance as acidic, basic or neutral, given the common properties of that substance
Physics— Energy, Force, and Motion
· Identify the types, sources and uses of energy (chemical, thermal, mechanical, thermonuclear, photoelectric and electromagnetic)

· Trace the transformation of energy within a given system

· Relate molecular motion to the thermal energy changes in conduction, convection and radiation 

· Calculate the heat lost or gained by a system, given mass, specific heat capacity and temperature change
· Using a phase diagram, explain the changes in matter within a system, as it relates to pressure and temperature
· Calculate velocity of an object, given the displacement and time of measurement for that object

· Calculate acceleration of an object, given the change in velocity and time for that object

· Define inertia and recognize common examples of inertia

· Recognize the relationship between force mass and acceleration, as described in Newton’s second law

· Calculate the force of an object, given the mass and the acceleration of that object

· Recognize and determine the outcome of common examples of Newton’s third law 

· Identify common forces, including friction

· Relate falling objects to gravitational force

· Contrast mass and weight

· Calculate the work and mechanical advantage of a simple machine 

Physics—Waves, Electricity, and Magnetism

· Recognize that all waves transfer energy

· Recognize the relationship between frequency and wavelength to the energy of an electromagnetic and a mechanical wave

· Compare and contrast electromagnetic waves to mechanical waves

· Define and recognize common examples of reflection, refraction, interference and diffraction

· Relate the speed of sound to the characteristics of different media

· Predict the Doppler effect of a moving sound source or a moving sound receiver

· Given common examples of static electricity, explain the flow of electrons in terms of friction, induction and conduction

· Define alternating and direct current in terms of the flow of electrons

· Calculate voltage, given current and resistance

· Distinguish series circuits from parallel circuits in terms of the flow of electrons

· Describe how the flow of electrons creates a magnetic field that can be used to produce an electromagnet

· Describe how an electromagnet can be used to produce a simple motor
· Recognize examples of permanent magnets
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DOES NOT MEET STANDARD

General Performance Level Descriptor

Students performing at this level will possess a minimal understanding of basic scientific concepts and science content. They will be able to apply their knowledge and skills learned from the characteristics of science to analyze and evaluate basic components of the physical world and implement routine procedures to safely investigate these components. Examples include the physical and chemical properties of matter, identification of basic molecular chemistry, and reaction types. Other examples include identification of the various types of forces, energy, and waves that the students may commonly encounter.

Specific Performance Level Descriptors

Students at this level are able to do the following:

Chemistry—Atomic and Nuclear Theory and the Periodic Table
· Identify three subatomic particles of an atom

· Recall the definition of a covalent bond or ionic bond

· Recognize the relationship between the atomic number and the number of protons of an element

· Define radioactive decay

· Define fusion
· Recall one disadvantage of nuclear waste
· Describe a metal, a nonmetal, and a metalloid (semi-metal) by identifying the physical properties of a substance

· Recall the four phases of matter

· Recognize that, within each phase of matter, the relative motion of particles in that phase varies

Chemistry—Chemical Reactions and Properties of Matter

· Recognize the reactants and/or products of a chemical reaction

· Recall the definition of density

· Restate the Law of Conservation of Matter

· Define solute, solvent or solution

· Recall that heat affects the rate of solubility of a solute

· Recall that pH is a measurement of the acidity or basicity of a substance

Physics—Energy, Force, and Motion
· Describe convection or conduction

· Recognize that some objects can conduct heat more effectively than others

· List at least two types of energy

· Describe weight

· Recognize Newton’s three laws 

· Recognize several simple machines

Physics—Waves, Electricity, and Magnetism

· Identify the wavelength and frequency of a wave in a diagram

· Define reflection or refraction

· Recall an example of static electricity

· Describe electrical current

· Define direct current

· Recall that magnetism results in an electrical current

