
Newton Know-How Pre-Kindergarten Guidelines Alignment 
 
Pre-Kindergarten  
IV.A.2 Child observes, investigates, describes, and discusses position and motion of objects. The 
child: 

• Observes, measures, describes, and demonstrates the various ways objects can move 
(straight, zigzag, round and round, fast, slow).  

 
 

Newton Know-How -TEKS Alignment 
 

Kindergarten 
(6) Force, motion, and energy. The student knows that energy, force, and motion are related and 
are a part of their everyday life. The student is expected to: 

(D) observe and describe the ways that objects can move such as in a straight line, zigzag, 
up and down, back and forth, round and round, and fast and slow. 

 
First Grade 
(6) Force, motion, and energy. The student knows that force, motion, and energy are related and 
are a part of everyday life. The student is expected to:  

(C) demonstrate and record the ways that objects can move such as in a straight line, zig 
zag, up and down, back and forth, round and round, and fast and slow. 

 
Second Grade 
(6) Force, motion, and energy. The student knows that forces cause change and energy exists in 
many forms. The student is expected to:  

(C) trace and compare patterns of movement of objects such as sliding, rolling, and 
spinning over time 

 
Third Grade 
(6) Force, motion, and energy. The student knows that forces cause change and that energy exists 
in many forms. The student is expected to:  

(A) explore different forms of energy, including mechanical energy, in everyday life;  
(B) demonstrate and observe how position and motion can be changed by pushing and 
pulling objects such as swings, balls, and wagons; and  
(C) observe forces such as gravity acting on objects. 

 
Fourth Grade 
(6) Force, motion, and energy. The student knows that energy exists in many forms and can be 
observed in cycles, patterns, and systems. The student is expected to:  

(A) differentiate among forms of energy, including mechanical energy;  
(D) design a descriptive investigation to explore the effect of force on an object such as a 
push or a pull, gravity, friction. 

 
Fifth Grade 



(6) Force, motion, and energy. The student knows that energy occurs in many forms and can be 
observed in cycles, patterns, and systems. The student is expected to:  

(A) explore the uses of energy, including mechanical energy;  
(D) design a simple experimental investigation that tests the effect of force on an object. 

 
Sixth Grade 
(8) Force, motion, and energy. The student knows force and motion are related to potential and 
kinetic energy. The student is expected to:  

(A) compare and contrast potential and kinetic energy;  
(B) identify and describe the changes in position, direction, and speed of an object when 
acted upon by unbalanced forces; 
(E) investigate how inclined planes can be used to change the amount of force to move an 
object.  

 
Newton Know-How NGSS DCI Alignment 

 
PS2.A: Forces and Motion 

• K-2 
o Progression during K-2 

 Pushes and pulls can have different strengths and directions, and can 
change the speed or direction of its motion or start or stop it.  

 A change in motion of an object can depend on the effects of multiple 
forces. 

o By the end of grade 2.  
 Objects pull or push each other when they collide or are connected.  
 Pushes and pulls can have different strengths and directions.  
 Pushing or pulling on an object can change the speed or direction of its 

motion and can start or stop it.  
 An object sliding on a surface or sitting on a slope experiences a pull due 

to friction on the object due to the surface that opposes the object’s 
motion. 

• 3-5 
o Progression during 3-5 

 The effect of unbalanced forces on an object results in a change of motion.  
 Patterns of motion can be used to predict future motion.  
 Some forces act through contact, some forces act even when the objects 

are not in contact.  
 The gravitational force of Earth acting on an object near Earth’s surface 

pulls that object toward the planet’s center.  
o By the end of grade 5.  

 Each force acts on one particular object and has both a strength and a 
direction.  

 An object at rest typically has multiple forces acting on it, but they add to 
give zero net force on the object.  



 Forces that do not sum to zero can cause changes in the object’s speed or 
direction of motion. (Boundary: Qualitative and conceptual, but not 
quantitative addition of forces are used at this level.)  

 The patterns of an object’s motion in various situations can be observed 
and measured; when past motion exhibits a regular pattern, future motion 
can be predicted from it. (Boundary: Technical terms, such as magnitude, 
velocity, momentum, and vector quantity, are not introduced at this level, 
but the concept that some quantities need both size and direction to be 
described is developed.) 

• 6-8 
o Progression during 6-8 

 The role of the mass of an object must be qualitatively accounted for in 
any change of motion due to the application of a force. 

o By the end of grade 8.  
 For any pair of interacting objects, the force exerted by the first object on 

the second object is equal in strength to the force that the second object 
exerts on the first but in the opposite direction (Newton’s third law).  

 The motion of an object is determined by the sum of the forces acting on 
it; if the total force on the object is not zero, its motion will change.  

 The greater the mass of the object, the greater the force needed to achieve 
the same change in motion.  

 For any given object, a larger force causes a larger change in motion.  
 Forces on an object can also change its shape or orientation.  

 
PS2.B: Types of Interactions 

• K-2 
o Progression during K-2 

 Pushes and pulls can have different strengths and directions, and can 
change the speed or direction of its motion or start or stop it.  

 A change in motion of an object can depend on the effects of multiple 
forces 

o By the end of grade 2.  
 When objects touch or collide, they push on one another and can change 

motion or shape. 
• 3-5 

o Progression during K-2 
 The effect of unbalanced forces on an object results in a change of motion.  
 Patterns of motion can be used to predict future motion.  
 Some forces act through contact, some forces act even when the objects 

are not in contact.  
 The gravitational force of Earth acting on an object near Earth’s surface 

pulls that object toward the planet’s center. 
o By the end of grade 5.  

 Objects in contact exert forces on each other (friction, elastic pushes and 
pulls).  



 Gravitational forces between a pair of objects do not require that the 
objects be in contact.  

 The sizes of the forces in each situation depend on the properties of the 
objects and their distances apart.  

 The gravitational force of Earth acting on an object near Earth’s surface 
pulls that object toward the planet’s center.  

• 6-8 
o Progression during 6-8 

 Forces that act at a distance involve fields that can be mapped by their 
relative strength and effect on an object. 

o By the end of grade 8.  
 Gravitational forces are always attractive.  
 There is a gravitational force between any two masses, but it is very small 

except when one or both of the objects have large mass—for example, 
Earth and the sun.  

 Forces that act at a distance (gravitational) can be explained by force fields 
that extend through space and can be mapped by their effect on a test 
object (a ball). 

 
PS2.C: Stability and Instability in Physical Systems 

• K-2 
o By the end of grade 2.  

 Whether an object stays still or moves often depends on the effects of 
multiple pushes and pulls on it (e.g., multiple players trying to pull an 
object in different directions).  

 It is useful to investigate what pushes and pulls keep something in place 
(e.g., a ball on a slope, a ladder leaning on a wall) as well as what makes 
something change or move. 

• 3-5 
o By the end of grade 5.  

 A system can change as it moves in one direction (e.g., a ball rolling down 
a hill), shifts back and forth (e.g., a swinging pendulum), or goes through 
cyclical patterns (e.g., day and night).  

 Examining how the forces on and within the system change as it moves 
can help to explain the system’s patterns of change. 

• 6-8 
o By the end of grade 8.  

 A stable system is one in which any small change results in forces that 
return the system to its prior state (e.g., a weight hanging from a string).  

 A system can be static but unstable (e.g., a pencil standing on end).  
 A system can be changing but have a stable repeating cycle of changes; 

such observed regular patterns allow predictions about the system’s future 
(e.g., Earth orbiting the sun).  

 Many systems, both natural and engineered, rely on feedback mechanisms 
to maintain stability, but they can function only within a limited range of 
conditions.  



 With no energy inputs, a system starting out in an unstable state will 
continue to change until it reaches a stable configuration (e.g., sand in an 
hourglass). 

 
PS3.A: Definitions of Energy 

• 3-5 
o Progression During 3-5 

 Moving objects contain energy.  
 The faster the object moves, the more energy it has.  
 Energy can be moved from place to place by moving objects.  
 Energy can be converted from one form to another form. 

o By the end of grade 5.  
 The faster a given object is moving, the more energy it possesses.  
 Energy can be moved from place to place by moving objects. (Boundary: 

At this grade level, no attempt is made to give a precise or complete 
definition of energy.)  

• 6-8 
o Progression during 6-8 

 Kinetic energy can be distinguished from the various forms of potential 
energy.  

 Energy changes to and from each type can be tracked through physical 
interactions.  

o By the end of grade 8.  
 Motion energy is properly called kinetic energy; it is proportional to the 

mass of the moving object and grows with the square of its speed.  
 A system of objects may also contain stored (potential) energy, depending 

on their relative positions. For example, energy is stored - in gravitational 
interaction with Earth — when an object is raised, and energy is released 
when the object falls or is lowered.  

 
PS3.B: Conservation of Energy and Energy Transfer 

• 3-5 
o Progression During 3-5 

 Moving objects contain energy.  
 The faster the object moves, the more energy it has.  
 Energy can be moved from place to place by moving objects.  
 Energy can be converted from one form to another form. 

o By the end of grade 5.  
 Energy is present whenever there are moving objects.  
 When objects collide, energy can be transferred from one object to 

another, thereby changing their motion. In such collisions, some energy is 
typically also transferred to the surrounding air; as a result, the air gets 
heated and sound is produced.  

• 6-8 
o Progression during 6-8 



 Kinetic energy can be distinguished from the various forms of potential 
energy.  

 Energy changes to and from each type can be tracked through physical 
interactions.  

o By the end of grade 8.  
 When the motion energy of an object changes, there is inevitably some 

other change in energy at the same time. For example, the friction that 
causes a moving object to stop also results in an increase in the thermal 
energy in both surfaces; eventually heat energy is transferred to the 
surrounding environment as the surfaces cool.  

 Similarly, to make an object start moving or to keep it moving when 
friction forces transfer energy away from it, energy must be provided  

 
PS3.C: Relationship Between Energy and Forces 

• K-2 
o Progression During K-2 

 Bigger pushes and pulls cause bigger changes in an object’s motion or 
shape. 

o By the end of grade 2.  
 A bigger push or pull makes things go faster.  
 Faster speeds during a collision can cause a bigger change in shape of the 

colliding objects.  
• 3-5 

o Progression During 3-5 
 When objects collide, contact forces transfer energy so as to change the 

objects’ motions.  
o By the end of grade 5.  

 When objects collide, the contact forces transfer energy so as to change 
the objects’ motions.  

• 6-8 
o Progression during 6-8 

 When two objects interact, each one exerts a force on the other, and these 
forces can transfer energy between them. 

o By the end of grade 8.  
 When two objects interact, each one exerts a force on the other that can 

cause energy to be transferred to or from the object. For example, when 
energy is transferred to an Earth-object system as an object is raised, the 
gravitational field energy of the system increases.  

 This energy is released as the object falls; the mechanism of this release is 
the gravitational force.  

 
PS3.D: Energy in Chemical Processes and Everyday Life 

• K-2 
o By the end of grade 2.  

 When two objects rub against each other, this interaction is called friction.  



 Friction between two surfaces can warm of both of them (e.g., rubbing 
hands together).  

 There are ways to reduce the friction between two objects. 
• 3-5 

o Progression During 3-5 
 Energy can be “produced,” “used,” or “released” by converting stored 

energy.  
o By the end of grade 5.  

 The expression “produce energy” typically refers to the conversion of 
stored energy into a desired form for practical use 

 
 


