ENERGY, MACHINES & MOTION

EALR 1 — Systems: The student knows and applies scientific concepts and principles to understand the properties, structures, and changes in physical, earth/space, and living systems.

Component 1.1 Properties: Understand how properties are used to identify, describe, and categorize substances, materials, and objects and how characteristics are used to categorize living things.
GLE 1.1.2

Motion of Objects

Understand the positions, relative speeds, and changes in speed of objects. W

__ Describe and measure the relative position or change in position of one or two objects.

__ Describe an object’s motion as speeding up, slowing down, or moving with constant speed using models, numbers, words, diagrams, and graphs.

__ Measure and describe the speed of an object relative to the speed of another object.

GLE 1.1.4  (ALSO COVERED IN 6TH GRADE MAGNETS & MOTORS & 8TH GRADE PROPERTIES OF MATTER)

Forms of Energy

Understand that energy is a property of matter, objects, and systems and comes in many forms (i.e., heat [thermal] energy, sound energy, light energy, electrical energy, kinetic energy, potential energy, and chemical energy). W

__ Describe the forms of energy present in matter, objects, and systems (i.e., heat [thermal] energy, sound energy, light energy, electrical energy, kinetic energy, potential energy, and chemical energy).

__ Describe the form of energy stored in a part of a system (i.e., energy can be stored in many forms, “stored energy” is not a form of energy).

__ Compare the potential and kinetic energy within a system at various locations or times (i.e., kinetic energy is an object’s energy of motion; potential energy is an object’s energy of position). 

Component 1.2 Structures: Understand how components, structures, organizations, and interconnections describe systems.

GLE 1.2.1  (IN ALL MS MODULES)

Structure of Physical Earth/Space and Living Systems

Analyze how the parts of a system interconnect and influence each other. W

__ Explain how the parts of a system interconnect and influence each other.

__ Describe the flow of matter and energy through a system (i.e., energy and matter inputs, outputs, transfers, transformations).

__ Describe the interactions and influences between two or more simple systems.

GLE 1.2.2  (ALSO IN 6TH GRADE MAGNETS & MOTORS AND 7TH GRADE CATASTROPHIC EVENTS AND 8TH GRADE EARTH IN SPACE)

Energy Transfer and Transformation

Understand how various factors affect energy transfers and that energy can be transformed from one form of energy to another. W

__ Describe and determine the factors that affect heat energy transfer (e.g., properties of substances/materials [conductors, insulators], distance, direction, position).

__ Describe how an increase in one type of energy of an object or system results in a decrease in other types of energy within that object or system (e.g., a falling object’s potential energy decreases while its kinetic energy increases).

__ Describe how waves transfer energy (e.g., light waves transfer energy from sun to Earth; air transfers an object’s vibrations from one place to another as sound).

__ Explain the transfer and transformations of energy within a system (e.g., conduction and convection of heat [thermal] energy).

Component 1.3 Changes: Understand how interactions within and among systems cause changes in matter and energy.

GLE 1.3.1 

Nature of Force

Understand factors that affect the strength and direction of forces. W

__ Observe and describe factors that affect the strength of forces (e.g., an object with a greater mass has a greater gravitational force [weight]; certain types of magnets have greater magnetic forces; a larger muscle can pull with a greater force).

__ Describe how forces acting on an object may balance each other (e.g., the downward force of gravity on an object sitting on a table is balanced by an upward force from the table).

__ Measure and describe how a simple machine can change the strength and/or direction of a force (i.e., levers and pulleys).

__ Describe pressure as a force (e.g., pressure increases result in greater forces acting on objects going deeper in a body of water).

GLE 1.3.2  (ALSO IN 7TH GRADE CATASTROPHIC EVENTS)

Forces to Explain Motion

Understand how balanced and unbalanced forces can change the motion of objects. W

__ Describe how an unbalanced force changes the speed and/or direction of motion of different objects moving along a straight line, 2nd Law of Motion (e.g., a larger unbalanced force is needed to equally change the motion of more massive objects).

__ Describe how frictional forces act to stop the motion of objects.

__ Investigate and describe the balanced and unbalanced forces acting on an object (e.g., a model car speeding up on a table has both an unbalanced force pulling it forward and a gravitational force pulling it down balanced by the table pushing upward).

__ Investigate and describe pressure differences that result in unbalanced forces moving objects (e.g., pressure differences cause forces that move air masses, move blood through the heart, cause volcanic eruptions). 

Note that science WASL test items are written from the bulleted “Evidence of Learning” statements (e.g., __Describe the different sources…)


