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Introduction 

Matter is all around us. The things we see—a tree, a window—and even things we can’t see—air, the smell of a rose—are all made up of matter. We 
can describe and identify matter in terms of properties, such as color, hardness, and whether a material conducts electricity or responds to 
magnetism.  

Matter can exist in different states: as a solid (ice), a liquid (water), or a gas (water vapor). Matter can be mixed to form solutions, such as salt water, 
or mixtures, such as cement or granite.  

While investigating matter, students will model the concept that matter is made of particles too small to be seen. Later in the unit they will learn that 
atoms bond together in various ways to make more complex forms of matter.  

Matter also undergoes physical changes when a characteristic of the matter changes but the chemical nature remains the same (for example, baking 
soda dissolved in water). Matter undergoes chemical changes when two types of matter interact to form a new substance (for example, when vinegar 
is poured into a cup of baking soda). Whether the change is physical or chemical, the amount of matter remains the same.  
 
Engineers and engineering designers use knowledge of the structures and properties of matter 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 distinguish between the concepts of mass from weight. Instead, teachers are guided to introduce both terms, and support students as they 
measure both using specific tools. This unit introduces Grade 5 students to real-world examples and fundamental concepts that will be explored in 
greater depth in later grades. Students will learn about properties, structures, and interactions of matter as well as the basics of the language of 
chemistry. The following are preliminary considerations for planning and instruction relative to this unit: 

• This unit does not assess students on their ability to differentiate between mass and weight, though both terms are introduced.  

• Teachers should correct the misconception that only solid objects have weight. Examples of liquids and gases are explored through firsthand 
experiences to support learning about various states of matter.  

• The term atom is introduced only after the concept is established that matter is composed of particles too small to be seen. The use of the 
term continues to be introductory in Grade 5.  

• Students are not expected to differentiate between chemical and physical changes but are introduced to these terms relative to any 
observable properties before and after change occurs. Students are not expected to explain chemical reactions but to note that the total 
amount of matter stays the same when matter changes. 
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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. PROPERTIES OF MATTER 
 Basic properties of matter  

●    Matter is anything that has mass. 
● Basic properties of matter include: 

○ Mass: the amount of matter in an 
object 

○ Weight: the force exerted on an 
object by gravity 

○ Volume: a measure of the 
amount of space an object takes 
up  

Identifying materials based on their properties  
●     Materials can be described in terms of 

many properties, including: 
○ color 
○ hardness 
○ how light reflects [reflectivity] 
○ whether it sinks or floats [density] 
○ whether electricity can flow 

through it 
○ whether it responds to 

magnetism 
○ ability to dissolve 

●      Materials can be identified by observing 
and measuring their specific properties. 

NGSS references: 
• 5-PS1-3 
• DCI PS1.A 

 
● Identify basic properties of matter (such 

as weight, volume, and other observable 
characteristics). 

● Describe, measure, and compare 
different examples of matter. 

● Use specific properties (such as color, 
hardness, reflectivity, etc.) to compare 
different samples of matter. 

● Investigate and record the properties of 
different samples of matter. 

● Use evidence from observations and 
measurements to identify samples as 
particular types of matter based on their 
properties. 

 
 
 

 
 
matter 
mass 
weight 
volume 
properties 
observe 
measure 
evidence 
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B. STRUCTURE OF MATTER 
● Matter is made of particles too small to 

be seen 
● Real-world examples that demonstrate 

and model that matter is made of 
particles: 
○ Dissolve sugar cubes in water 
○ Expand a balloon by blowing air into 

it 
○ Evaporate salt water by boiling 

NGSS references: 
• 5-PS1-1 
• DCI PS1.A 
• SEP Developing and Using Models 

 
● Observe and discuss ways that matter 

can change when mixed, separated, 
heated, and cooled. 

● Create a model with supporting evidence 
to explain that matter is made of particles 
too small to be seen. 

 

 

 

 
particle 
dissolve 
expand 
evaporate 
matter 

 
 
 

C. PHYSICAL CHANGES IN MATTER 
● Physical changes occur when a physical 

characteristic of the matter is changed 
but the type of matter remains the same,  

● Characteristics of the states of matter: 
○ Solid matter has definite shape 

and volume. 
○ A liquid takes the shape of the 

container it is put in. 
○ A gas has no definite shape; it 

fills the container it is put in. 
● Changing states of matter: the example 

of water. 
● Other physical changes 

o   Dividing an object into pieces 
o   Dissolving a substance 
o   Mixing two substances (for example, 

sand and iron filings) 

 

● Describe examples of physical changes 
of matter in everyday life. 

● Measure and graph the total weight of 
matter before and after a substance is 
heated or cooled to show that the total 
weight remains the same. 

● Use evidence to explain that the total 
weight does not change after a physical 
change. 

 
 

 

physical change 
states of matter 
gas 
liquid 
solid  
phase 
evidence 
mix/mixture 
dissolve 
condense 
evaporation 
conserve 
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The weight of matter is conserved during any 
physical change 

● When substances undergo physical 
change, no matter is gained or lost—the 
total weight of matter is conserved. 

NGSS references: 
• 5-PS1-2 
• DCI PS1.A 
• SEP Using Mathematics and Computational 

Thinking 
• Crosscutting Concept: 

Scale, Proportion, and Quantity 
 

D. CHEMICAL CHANGES IN MATTER 
●    A chemical change occurs when two 

types of matter interact to form a new 
substance. 

●    Evidence that a chemical change has 
occurred include formation of a gas and 
changes in odor, color, or temperature. 

● Examples of chemical changes: 
○ Burning an object 
○ Rusting metal 
○ Digesting food  

 
The weight of matter is conserved during any 
chemical change 

● When substances undergo chemical 
change, no matter is gained or lost—the 
total weight of matter is conserved. 

NGSS references: 
• 5-PS1-4 
• DCI PS1.B 

 

● Identify the causes and effects of 
combing substances that result in a new 
kind of matter. 

● Describe examples of chemical changes 
of matter in everyday life. 

● From a given plan, conduct an 
investigation of a chemical change that 
occurs when two substances interact.  

● Collect and record data about the 
substances before and after a chemical 
reaction. 

● Describe the weight of substances before 
and after a chemical reaction. 

 

chemical change 
substance 
interact 
chemical reaction 
investigate/investigation 
data 
mixture 
precipitate 
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• SEP Using Mathematics and Computational 
Thinking 

• Crosscutting Concept: 
Scale, Proportion, and Quantity 

E: INTRODUCTION TO THE LANGUAGE OF 
CHEMISTRY 
 

● Chemistry: the scientific study of what 
matter is made of and how matter 
changes 

● Matter is made of particles too small to 
be seen, called atoms. 

● Atoms can join together to form 
molecules or compounds. 

● Models of common molecules (such as 
water and carbon dioxide)  
 

 
● Use the term atoms, elements, and 

molecules when discussing matter. 
● Compare a molecule of ammonia to a 

molecule of methane. 
● Construct and use models to compare a 

molecule of water to a molecule of 
carbon dioxide. 

atom 
chemistry 
element 
molecule 
bond 

 

Science Biographies  

John Dalton, best known for pioneering the theory of atomism—that all the objects in the universe are composed of very small, indivisible, and 
indestructible building blocks known as atoms 

Other scientists to consider studying during this domain of study: 
Democritus, ancient philosopher who argued that there are small indivisible bodies from which everything else is composed 

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

5-PS1-1.  Develop a model to describe that matter is made of particles too small to be seen. [Evidence Statements for 5-PS1-1] 

5-PS1-2. Measure and graph quantities to provide evidence that regardless of the type of change that occurs when heating, cooling, or mixing 
substances, the total weight of matter is conserved. [Evidence Statements for 5-PS1-2] 

5-PS1-3. Make observations and measurements to identify materials based on their properties. [Evidence Statements for 5-PS1-3] 

5-PS1-4. Conduct an investigation to determine whether the mixing of two or more substances results in new substances.  
[Evidence Statements for 5-PS1-4] 
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