
 
 
 
 
 

 
The 2016 National Science Challenge, Drone Discovery, explores the engineering design and 

flight principles of drones. The activities demonstrate how drones and remote sensing can be 

used to solve real-world problems.  

 

Forces & Motion 
 

Essential Standard and Clarifying Objectives 
5.P.1 Understand force, motion and the relationship between them. 

 

5.P.1.1 Explain how factors such as gravity, friction, and change in mass affect the motion of 

objects. 

 

5.P.1.2 Infer the motion of objects in terms of how far they travel in a certain amount of time and 

the direction in which they travel. 

 

5.P.1.3 Illustrate the motion of an object using a graph to show a change in position over a 

period of time. 

 

5.P.1.4 Predict the effect of a given force or a change in mass on the motion of an object. 

 

Unpacking:  What does this standard mean a student will know, understand and be able to do?  

5.P.1.1 Students know that gravity pulls any object on or near the earth toward it without 

touching it. Students know that friction is a force that is created anytime two surfaces move or 

try to move across each other. Students know that all matter has mass. Students understand that 

changing any or all of these factors will affect the motion of an object. 

5.P.1.2 Students know that it is possible to measure the motion of an object based on the distance 

it will travel in a certain amount of time. 

5.P.1.3 Students know that a graph can be created using one axis to represent the distance that an 

object travels, and the other axis to represent the period of time the object is traveling. Students 

know how to construct a graph that demonstrates a relation of distance to time. 

5.P.1.4 Students know that the greater a force is, the greater the change (in motion) it produces. 

The greater the mass of the object being acted on, the less the effect of the (same) force. 

 



 
 
 
 
 
 

 
The 2016 National Science Challenge, Drone Discovery, explores the engineering design and 

flight principles of drones. The activities demonstrate how drones and remote sensing can be 

used to solve real-world problems.  

 

Forces & Motion 

 

Essential Standard and Clarifying Objectives 

7.P.1 Understand motion, the effects of forces on motion and the graphical representations of 

motion. 

 

7.P.1.1 Explain how the motion of an object can be described by its position, direction of 

motion, and speed with respect to some other object. 

7.P.1.2 Explain the effects of balanced and unbalanced forces acting on an object (including 

friction, gravity and magnets). 

 

7.P.1.3 Illustrate the motion of an object using a graph to show a change in position over a 

period of time. 

 

7.P.1.4 Interpret distance versus time graphs for constant speed and variable motion. 

 

Unpacking:  What does this standard mean a student will know, understand and be able to do?  

7.P.1.1 The motion of an object is always judged with respect to some other object or point. 

When an object changes position over time relative to a reference point, the object is in motion. 

Motion can be described with a reference direction such as North, South, East, West, up or 

down. The speed of an object is a measure of how quickly the object gets from one place to 

another. 

7.P.1.2 An unbalanced force acting on an object changes its speed or direction of motion, or 

both. The change in motion (direction or speed) of an object is proportional to the applied force 

and inversely proportional to the mass. All motion is relative to whatever frame of reference is 

chosen, for there is no motionless frame from which to judge all motion. Friction is a force that 

opposes motion between two surfaces that are in contact. The amount of friction depends on 

factors such as the roughness of the surfaces and the force pushing the surfaces together. 

Newton’s law describes the relationship between gravitational force, mass, and distance. An 

object will not start moving until a force acts upon it. An object will stay in motion forever 

unless an unbalanced force acts upon it. Inertia is the tendency of objects to resist any change in 

motion. Likewise, inertia is the reason a moving object stays in motion with the same velocity 

unless a force changes its speed or direction or both. Note: Newton’s Laws should not be 

memorized at this age. Rather, the principles, which underpin the Laws, ought to be well 

conceptualized and applied. 



7.P.1.3 When an object changes position over time relative to a reference point, the object is in 

motion. You can describe the direction of motion with a reference direction such as north, south, 

east, west, up or down. Collect and organize data to show how the motion of an object changes 

in position over a period of time. Communicate and graph data showing how the motion of an 

object changes in position over a period of time. 

7.P.1.4 Students should collect and organize their own data for graphing distance versus time. 

Graphs for constant speed and variable motion. Students will interpret prepared graphs for 

distance versus time for constant speed and variable motion. 

 


