	SCIENCE ESSENTIAL UNDERSTANDING FOCUS AREAS



	Essential Understanding
	6th
	7th
	8th

	Objects in the environment can be described, compared, and ordered according to different properties.
	(
	(
	(

	Some physical and chemical properties (density, boiling point, solubility, etc.) can be measured,
	(
	(
	(

	Reactions cause a change in properties.
	
	
	

	Matter has properties that allow predictions to be made.
	
	
	

	When energy in converted from one form to another, there is some loss of useable energy.
	
	(
	(

	Heat moves predictably from warmer to cooler objects until both reach the same temperature.
	(
	(
	(

	Light travels in a straight line until it strikes an object.
	
	
	

	Light can be reflected, refracted, or absorbed.
	
	
	

	Light can be scattered, diffracted, and polarized.
	
	(
	(

	Visible light is a portion of a larger spectrum.
	
	(
	(

	The sun provides most of the light and heat necessary to maintain the temperature of the earth.
	
	(
	(

	Electricity can be changed to other forms of energy.
	(
	(
	

	There are alternative ways to produce electricity.
	(
	
	(

	Electricity exists in static and current forms.
	(
	
	

	A closed circuit is needed for electricity to flow.
	(
	
	

	Different amounts of electric energy are needed for different applications (e.g. clothes dryer, light bulb)
	(
	
	(

	Electricity and the use of electricity can be measured.
	(
	(
	

	Sound is produced by vibrating objects.
	
	
	(

	The pitch (frequency of the sound) can be varied by changing the rate of the vibration.
	
	
	(


	Essential Understanding
	6th
	7th
	8th

	Sound needs to travel in matter.
	
	
	(

	Sounds are waves.
	
	
	(

	Potential energy is stored energy.
	(
	(
	(

	Nuclear energy comes from the nuclei of atoms.
	(
	
	(

	Nuclear energy can be the result of fission or fusion.
	
	(
	(

	Kinetic energy is the energy of motion.
	
	(
	

	Chemical energy serves as a source of energy.
	
	(
	(

	When energy is converted from one form to another, there is some loss of usable energy.
	(
	(
	(

	Multiple conversions of energy are possible.
	
	(
	(

	Energy cannot be created or destroyed, but changed in form.
	
	(
	(

	Mass is conserved in chemical reactions.
	
	
	(

	Matter can occur as solids, liquids, or gasses.
	(
	
	(

	Matter can be converted between states.
	(
	
	(

	For matter to change states, energy must be added or removed.
	(
	
	(

	Different states of matter are explained in terms of the motion of atoms/molecules.
	(
	
	(

	A system is usually connected to another system both internally and externally.
	(
	(
	(

	Seasons result fro the tilt of the earth’s axis.
	
	(
	

	Energy (work) force and distance have a fixed relationship.
	
	(
	

	There are surface currents and deep ocean circulation patterns.
	
	(
	(

	Various soils have different chemical composition and texture.
	
	
	(

	Some changes in the solid earth can be described as the rock cycle.
	(
	
	(

	Essential Understanding
	6th
	7th
	8th

	Weather and climate are affected by global patterns in the atmosphere and oceans.
	
	(
	

	Earth’s processes remain constant and can be examined through the fossil record.
	
	
	(

	The motion of an object can be described by its position, direction of motion, and speed.
	
	(
	

	There are many components that comprise weather systems.
	
	(
	

	The components of weather systems can be used to predict weather.
	
	(
	

	The geologic and life history of the earth explain how it attained its present state.
	
	
	(

	Populations and their physical environment make up ecosystems (for example, particular combinations of plants, animals, and climate make up ecosystems.)
	(
	
	(

	Food webs identify the relationships among producers, consumers, and decomposers in the food web.
	
	(
	(

	Cause and effect relationships occur within ecosystems.
	(
	
	(

	Limiting factors (for example, food, space, or water) affect ecosystems.
	(
	
	(

	The boundaries of ecosystems are defined.
	
	
	(

	The building blocks of matter are atoms.  Elements cannot be broken down into simpler substances.
	(
	(
	(

	Many of the objects in the solar system move predictably.  The model for the universe changes as more evidence is gathered.
	
	(
	

	Genes (found in cells) determine the characteristic traits of an organism.
	
	(
	

	Each plant or animal has different structures-such as cells, organs, tissues, organ systems,-that serve different functions in growth, survival, and reproduction.  (For example, humans have distinct body structures for walking, holding, seeing, and talking.
	(
	(
	(

	Organisms have adapted structures to match their functions.
	(
	(
	(

	Living organisms, including humans, are systems.
	(
	(
	

	Living systems can be simple or complex, ranging from single-celled to multiple-celled.  Living systems are organized by cells, organs, tissues, and organ systems.
	(
	(
	

	Cells create energy for their own use. 
	
	(
	

	Cells carry out the functions needed to sustain life.
	
	(
	


	Essential Understanding
	6th
	7th
	8th

	New individual receive genetic information from both mother and father and are never identical to either parent.
	
	(
	

	Species acquire many characteristics through biological adaptation that can enhance survival.
	
	(
	(

	Chromosomes within cells contain heredity information or genes.
	
	(
	

	Behavior evolves through adaptation to the environment.
	(
	(
	(

	Organisms are regulated both internally and externally.
	(
	(
	(

	Behaviors are determined in part by heredity and in part by experience.
	
	(
	(

	Organisms reproduce sexually or asexually.
	(
	(
	

	Balanced forces produce force equilibrium.
	
	(
	

	Many systems achieve equilibrium.
	
	(
	(

	Symmetry is a property.
	(
	
	

	Symmetry can be found by reflection, turns or slides.
	(
	
	

	Cycles are repeating patterns.
	(
	(
	(

	Weather and climate are affected by global patterns in the atmosphere and oceans.
	
	(
	(

	There is an action in proportion to the size of the force applied.
	
	(
	

	Understanding patterns allows other predictions to be made.
	(
	(
	(

	Time moves forward at a constant rate that is measurable.
	
	(
	

	The motion of objects can be explained in terms of the forces acting on them.
	
	(
	

	Moving objects not subjected to unbalanced outside forces will move at constant speed in straight 
	
	(
	

	Unbalanced forces will cause changes in the speed and/or direction of an object’s motion.
	
	(
	

	Friction is a retarding force.
	
	(
	

	Force is measurable.
	
	(
	

	Essential Understanding
	6th
	7th
	8th

	Living organisms influence earth systems, including the composition of the atmosphere and the weathering of rocks.
	(
	(
	(

	The earth’s surface changes as a result of constructive and destructive forces.
	(
	
	(

	The atmosphere has different properties at different elevations, which can be affected by human activities.
	
	(
	(

	Plate movements affect landforms.
	(
	
	

	Major geological events result from plate motion (e.g. volcanoes and earth quakes).
	(
	
	

	Predator and prey populations are related.
	(
	
	(

	Outside influences can affect the predator/prey relationship.
	(
	
	(

	Animals adapt to their environment using a variety of techniques, including camouflage.
	(
	
	(

	There can be magnetic forces between objects not in contact.
	(
	(
	

	The earth behaves like a magnet.
	(
	(
	

	The strength of a magnetic field decreases with distance from the magnet.
	(
	
	

	Magnetic fields occupy the space around the magnet
	(
	
	

	Electric currents create a magnetic field around the conductor.
	(
	
	

	All matter has a gravitational field that increases with mass and decreases with distance.
	(
	(
	

	Objects are held in orbit by gravity.
	
	(
	

	Different objects (e.g. moon, planets) have different amounts of gravity.
	
	(
	

	Society transfers energy for its own use.
	
	
	(

	There are many forms of energy transfer (e.g. lifting, collisions, convection, waves).
	(
	(
	(

	Energy is transfers into or out of systems during chemical or nuclear reactions.
	
	(
	(

	Complex machines are combinations of simple machines.
	
	(
	

	Machines can change the direction and amount of force.
	
	(
	


	Essential Understanding
	6th
	7th
	8th

	When chemicals interact, new substances result.
	
	
	(

	Resource depletion has led to increased interest in conservation and recycling.
	
	
	(

	Human actions have an impact on the earth and it inhabitants.
	
	
	(

	Changes in the earth system impact humans (e.g. from on or beyond the earth).
	
	
	(

	All organisms cause changes in the environment where they live.
	(
	
	(

	Survival systems are interdependent.
	(
	
	(

	All animals depend on plants.
	(
	(
	(

	Some animals eat plants for food; other animals eat animals that eat the plants.
	(
	(
	(

	Science helps drive technology.
	
	(
	(

	Technology is essential to science.
	(
	(
	(

	Technological solutions have intended benefits and unintended consequences.
	(
	(
	(
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