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Introduction 

Students may know intuitively that objects at rest tend to remain at rest. They might have a sense that an object in motion will keep going. However, 
the scientific concept that forces change motion can prove initially challenging for young students. This concept is best explained and understood 
through many concrete examples and experiences. 
In this unit, the focus on forces is qualitative and descriptive, not quantitative. Students explore concepts that include 

● the qualitative size and direction of forces and motion;  

● an object on Earth has forces acting on it even when the object is at rest;  

● any change in the speed or direction of motion is the result of a change in the forces acting on that object;  

● motion can be predicted based on regular patterns and with knowledge of forces; and  

● magnetism is a force that can be applied to solve problems.  
 
Engineers and engineering designers use knowledge of forces as they develop solutions to problems and make things that are useful to people. This 
series of lessons incorporates learning goals that support the principles and practices of engineering design, such as defining problems and 
evaluating and optimizing possible solutions. 

Note to Teachers and Curriculum Planners 

Following the guidance of the National Academies of Science, and A Framework for K-12 Science Education, at this grade level we make no attempt 
to quantify forces in terms of magnitude. Instead the study of the effects of balanced and unbalanced forces focuses on qualitative descriptions of 
motion and position. This unit introduces Grade 3 students to real-world examples and fundamental concepts that will be explored in greater depth in 
later grades. Students will learn about observable effects of balanced and unbalanced forces on an object’s motion, describe and predict patterns of 
repeating motion, and explore how forces are associated with cause-and-effect relationships. The following are preliminary considerations for 
planning and instruction relative to this unit: 

● While the unit engages Grade 3 students in exploring forces in relation to strength and direction, it does not use the terms magnitude, 
velocity or momentum. However, understanding of how and why objects move is investigated.  

● Teachers should correct the misconception that only moving objects have forces acting on them or that moving objects must have a 
force acting on them.  

● The energy of motion is explored in greater depth in Grade 4 Unit 1 Energy Transfer and Transformation. Grade 4 students extend 
their learning of motion and forces to investigate collisions between objects.  

 
 

https://creativecommons.org/licenses/by-nc-sa/4.0/
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2019 CORE KNOWLEDGE  
SCIENCE SEQUENCE SUGGESTED LEARNING OBJECTIVES LANGUAGE OF INSTRUCTION 

The Sequence guidelines identify specific content and 
skills for building knowledge coherently and 
cumulatively across the grades. 

These suggested learning objectives may be modified 
to meet state and local standards as well as the needs 
of specific schools and classrooms. 

This word list provides a sampling of the vocabulary to 
which students should be repeatedly exposed during 
instruction. The list is not intended for use in isolated 
drill or memorization. 

A. Forces and Motion 
● Force as a push or a pull 
● Forces can cause changes in an object’s 

motion: 
o changes in direction 
o changes in speed 
o starting or stopping motion 

● Gravity: a force that pulls objects towards 
each other 

● The effect of multiple forces on the 
motion of an object: 

o Unbalanced forces change the 
motion of an object. 

o Balanced forces do not change 
the motion of an object.  

o An object at rest (not moving) 
has multiple forces acting on it; 
the forces are balanced if no 
change in motion occurs. 

● Patterns of motion 
○ If an object moves in regular 

patterns, we can predict the 
object’s future motion. 

 
NGSS references: 

● 3-PS2-1 
● 3-PS2-2 
● DCI PS2.A: Forces and Motion 
● DCI PS2.B: Types of Interactions 
● Cross-cutting Concepts:  

Cause and Effect 
Patterns 

 

 
● Identify a force as a push or pull. 
● Describe forces in terms of strength and 

direction. 
● Describe changes in motion in terms of 

speed and direction. 
● Compare balanced and unbalanced 

forces.  
● Plan and conduct an investigation of the 

cause-and-effect relationships between 
forces and the motion of objects. 

● Describe patterns in the motion of an 
object. 

● Describe regular patterns in an object’s 
motion and use data to predict future 
motion.  

 
(Note: The CKSci program materials address 
patterns of motion after students are also 
introduced to the force of friction. For more 
information, please see the progression of 
lessons, Lessons 1-6, within the CKSci 
Grade 3 Unit 1 Teacher Guide.) 

 

 
force 
push 
pull 
strength 
direction 
motion 
speed 
at rest 
change 
cause 
effect 
balanced forces 
unbalanced forces 
gravity 
pattern(s) 
predict/prediction 
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B. The Force of Friction 
● Friction is another kind of force. 
● Friction occurs when objects are in 

contact with one another. 
● Friction opposes motion, or makes it 

difficult for an object to move across a 
surface. 

● Friction between surfaces can create 
heat (for example, rubbing hands 
together). 

● Friction can be helpful (for example, 
bicycle brakes) or harmful (for example, 
in an automobile engine). 

● Ways to reduce friction (for example, 
lubricants or rollers) 

 
NGSS references: 

● DCI PS2.B: Types of Interactions 
● DCI PS3.D: Energy in Chemical Processes and 

Everyday Life 
● Cross-cutting Concepts:  

Cause and Effect 
Patterns 

 

 
● Investigate the effects of friction on an 

object’s motion. 
● Identify and describe examples of friction. 
● Compare examples of helpful and 

harmful friction in daily life. 
● Describe the characteristics of friction as 

a force. 
 

 
 

 
friction 
force 
contact 
surface 
oppose 
lubricant 
 

C. The Force of Magnetism 
● Magnetism is another kind of force.  

○ Magnetism works over a 
distance; it can cause a push or 
pull not in contact with each other 

○ Only certain materials are 
attracted by magnetic force. 

○ The size of the magnetic force 
depends on the distance… 
between the magnet and the 
object. 

● Most magnets contain iron. 
● Orientation of magnetic poles: unlike 

poles attract, like poles repel 

 
● Classify materials according to whether 

they are or are not attracted by a magnet. 
● Based on patterns in observed data, 

predict whether a magnet will attract 
another object. 

● Investigate the effects of distance on 
magnetic attraction. 

● Describe the characteristics of 
magnetism as a force. 

● Explain cause-and-effect relationships 
between the like and unlike poles of two 
magnets. 

● Describe a device that uses magnets to 
solve a problem. 

 
magnet 
magnetism 
attract 
repel 
distance 
orientation 
magnetic poles: north, south 
alike 
opposite 
engineering design 
problem 
solution 
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● Familiar uses of magnets to solve 
problems (for example, in cabinet locks) 

 
NGSS references: 

● 3-PS2-3 
● 3-PS2-4 
● DCI PS2.B: Types of Interactions 
● Cross-cutting Concept: Interdependence of 

Science, Technology, and Engineering 
 

 
 

Science Biographies 

Elijah McCoy, best known for inventing lubrication devices used to make train travel more efficient 
 
Other scientists to consider studying during this domain of study: 
Galileo (motion and friction) 
Isaac Newton (forces and motion) 
Robert Hooke (forces and magnetism) 
Thales (magnets) 

 
 
As noted above, this unit references the following standards that are a part of the Next Generation Science Standards (NGSS)  
Grade 3 Topic Forces and Interactions:  

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. 
[Evidence Statements for 3-PS2-1] 

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. [Evidence Statements for 3-PS2-2] 

3-PS2-3. Ask questions to determine cause and effect relationships of electric or magnetic interactions between two objects not in contact with 
each other. [Evidence Statements for 3-PS2-3] 

3-PS2-4. Define a simple design problem that can be solved by applying scientific ideas about magnets.* [Evidence Statements for 3-PS2-4] 

https://creativecommons.org/licenses/by-nc-sa/4.0/
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