
3rd Grade Science - Unit 3 

Unit Title: How Can We Predict Patterns of Motion? Duration: February - March (19 Sessions) 

Stage 1: Desired Results 

Established Goals: 
3-PS2-1 Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces on the motion of an object. (Clarification 
Statement: Examples could include an unbalanced force on one side of a ball can make it start moving; and, balanced forces pushing on a box from both sides will 
not produce any motion at all.) 
3-PS2-2 Make observations and/or measurements of an object’s motion to provide evidence that a pattern can be used to predict future motion. 
(Clarification Statement: Examples of motion with a predictable pattern could include a child swinging on a swing, a ball rolling back and forth in a bowl, and two 
children on a seesaw.) 
3-PS2-3 Ask questions to determine cause and effect relationships of electromagnetic interactions between two objects not in contact with one another. 
(Clarification Statement: Examples of an electric force could include the force on hair from an electrically charged balloon and the electrical forces between a 
charged rod and pieces of paper; examples of a magnetic force could include the force between two permanent magnets, the force between an electromagnet and 
steel paper clips, and the force exerted by one magnet versus the force exerted by two magnets.) 
3-PS2-4 Define a simple design problem that can be solved by applying scientific ideas about magnets.  (Clarification Statement: Examples of problems 
could include constructing a latch to keep a door shut and creating a device to keep two moving objects from touching each other.) 
 

Science and Engineering Practices 
 

Asking Questions and Defining Problems 
● Ask questions that can be investigated based on 

patterns such as cause and effect relationships. 
(3-PS2-3) 

● Define a simple problem that can be solved 
through the development of a new or improved 
object or tool. (3-PS2-4) 

Planning or Carrying out Investigations 
● Plan and conduct an investigation collaboratively 

ro product data to serve as the basis for 
evidence, using fair tests in which variables are 
controlled and the number of trials considered. 
(3-PS2-1) 

● Make observations and/or measurements to 
product data to serve as the basis for evidence 
for an explanation of a phenomenon or test a 
design solution. (3-PS2-2) 

--------------------------------------------------------------------------- 
Science Knowledge is Based on Empirical Evidence 

● Science findings are based on recognizing 
patterns. (3-PS2-2) 

Scientific Investigations Use a Variety of Methods 
● Science investigations use a variety of methods, 

tools and techniques. (3-PS2-1) 
 

Disciplinary Core Ideas 
 

PS2.A Forces and Motion 
● Each force acts on one particular object and has 

both strength and direction. An object at rest 
usually has multiple forces acting on it but they 
add to give zero net force on an object.  Forces 
that do not sum to zero can cause changes in 
the object’s speed or direction. (3-PS2-1) 

● The pattern of an object’s motion in various 
situations can be observed and measured; when 
that past motions exhibits a regular pattern, 
future motion can be predicted from it. (3-PS2-2)  

PS2.B Types of Interactions 
● Objects in contact exert forces on each other. 

(3-PS2-1) 
● Electric, and magnetic forces between a pair of 

objects do not require that the objects be in 
contact.  The sizes of the forces in each 
situation depends on the properties of the 
objects and their distances apart and, for forces 
between two magnets, on their orientation 
relative to each other. (3-PS2-3), (3-PS2-4) 

Cross Cutting Concepts 
 

Patterns 
● Patterns can change and be used to make 

predictions. (3ESS2-1), (3-ESS2-2) 
Cause and Effect 

● Cause and effect relationships are routinely 
identified, tested and used to explain change. 
(3-ESS3-1) 
 



  

Transfer 

Transfer Goal: Students will independently use their learning to predict an object’s future motion based on observational data collected.  

Meaning 

Enduring Understandings:  
Students will understand: 

● Natural and designed objects exhibit repeating patterns of motion. 
● Observations of patterns of motion can be used to predict future 

motion. 
● Humans utilize naturally occurring patterns of motion. 
● The predictable forces of magnets can be used to design solutions. 
● Solutions to real world problems can be solved to meet specific criteria 

and constraints. 

Essential questions: 
● How do forces applied by touch affect an object’s motion? 
● How can we observe and measure repeating patterns of motion? 
● What kind of forces can act at a distance? 
● How can magnets be used to solve problems? 

Acquisition of Knowledge & Skills 

Students will know: 
● Objects in contact exert forces and cause motion. 
● Unbalanced forces will affect an object’s motion and balanced forces 

will not. 
● Static electricity is a force that can act between objects that aren’t in 

contact with one another. 
● Magnetic forces can act between objects that aren’t in contact with 

one another. 
● Magnets attract objects with similar properties, and react based on 

orientation and distance. 
 

Key terms: force, effect, balance forces, unbalanced forces, claim, trial, fair 
test, variable, circular, metronome, pendulum, seconds pendulum, sundial, 
repel, static electricity, compass, magnetic force, electromagnetic, magnetic 
pole, failure point 

Students will be able to: 
● Gather evidence that applied forces affect the motion of an object. 
● Conduct investigations into how forces of motion and balance affect 

objects. 
● Identify patterns in collected data to make predictions. 
● Analyze collected data to explain the effects of forces on an object.  
● Obtain information from reading, videos and personal experience to 

explain the relationship between a pendulum’s length and its period.  
● Use models to diagram the effect that forces (static electricity, magnetism) 

have from a distance. 
● Design a solution to a problem that can be solved using magnets.  
● Explain how objects can exert forces on other objects. 

Stage 2: Acceptable Evidence 

Students will show their learning by: 
Assessment 1 - Written Assessment (Summative Assessment) 
Use individual written responses from Lesson 13 Notebook Sheet A and corresponding grading rubric to assess student learning of unit content. 
 
Assessment 2 - STEM Notebook (Formative Assessment) 
Use student’s STEM notebook to check for unit understanding and facilitate 1:1 discussion to assess student learning of unit content.  



 
Assessment 3 - The Dynamic Duo Swing Ride: Parts 1-3 (Performance Task) 
Use students’ questions, investigation plan and predictions based on collected data to assess student learning of unit content. 
 
Rubric for Daily Observation/Assessment 

Stage 3: Learning Plan 

See Smithsonian Science module How Can We Predict Patterns of Motion? for a series of pre-assessments, learning events, skill development and progress 
monitoring of this unit. 
 

 

https://docs.google.com/document/d/1AsBPTknS_-zWMponZ-irIaEBGvwcPFlhP_jn6jKBgko/edit?usp=sharing

