STANDARD I
Students will
understand that
chemical and
physical
changes occur
in matter.

Science Benchmark:
The weight of an object is always equal to the sum of its parts, regardless of how
it is assembled. In a chemical reaction or physical change, matter is neither created nor
destroyed. When two or more materials are combined, either a chemical reaction or
physical change may occur. Chemical reactions are indicated when materials heat or
cool, give off light, give off gas, or change colors. In a chemical reaction, the materials
are changed into new substances. In a physical change a new substance is not formed.

STANDARD I:

Students will understand that chemical and physical
changes occur in matter.

Objective 1:
a.
b.
c.

d.

Describe that matter is neither created nor destroyed even
though it may undergo change.
Compare the total weight of an object to the weight of its
individual part after being disassembled.
Compare the weight of a specified quantity of matter before
and after it undergoes melting or freezing.
Investigate the results of the combined weights of a liquid and
a solid after the solid has been dissolved and then recovered
from the liquid (e.g., salt dissolved in water, then water
evaporate).
Investigate chemical reactions in which the total weight of the
materials before and after reaction is the same (e.g., cream and
vinegar before and after mixing, borax and glue mixed to make
a new substance.

Objective 2:

Evaluate evidence that indicates a physical change has
occurred.
a. Identify the physical properties of matter (e.g., hard, soft,
liquid, gas).
b. Compare changes in substances that indicate a physical change
has occurred.
c. Describe the appearance of a substance before and after a
physical change.

Objective 3: Investigate evidence for changes in matter that occur
during a chemical reaction.
a. Identify observable evidence of a chemical reaction (e.g., color
change, heat or light given off, heat absorbed, gas given off.)
b. Explain why the measured weight of a remaining product is
less than its reactants when a gas is produced.
c. Cite examples of chemical reactions in daily life.
d. Compare a physical change to a chemical change.
e. Hypothesize how changing one of the materials in a chemical
reaction will change the results.
Science language students should use:
Heat, substance, chemical change, dissolve, physical change, matter, product,
reactants, solid, liquid, weight

Intended Learning Outcomes
for Fifth Grade Science
The Intended Learning Outcomes (ILOs) describe the skills and attitudes
students should learn as a result of science instruction. They are an essential part
of the Science Core Curriculum and provide teachers with a standard for evaluation of student learning in science. Instruction should include significant science
experiences that lead to student understanding using the ILOs.
The main intent of science instruction in Utah is that students will
value and use science as a process of obtaining knowledge based upon
observable evidence.
By the end of fifth grade students will be able to:
1.
Use Science Process and Thinking Skills
a.
Observe simple objects and patterns and events and
report their observations.
b.
Sort and sequence data according to a given criterion.
c.
Given the appropriate instrument, measure length,
temperature, volume, and mass in metric units as specified.
d.
Compare things, processes, and events.
e.
Use classification systems.
f.
Plan and conduct simple experiments.
g.
Formulate simple research questions.
h.
Predict results of investigations based on prior data.
i.
Use data to construct a reasonable conclusion.
2.
Manifest Science Attitudes and Interests
a.
Demonstrate a sense of curiosity about nature.
b.
Voluntarily read or look at books and other materials
about science.
c.
Pose questions about objects, events, and processes.
d.
Maintain an open and questioning mind toward new
ideas and alternative points of view.
e.
Seek and weigh evidence before drawing conclusions.
f.
Accept and use scientific evidence to help resolve
ecological problems.
3.
Understand Science Concepts and Principles
a.
Know and explain science information specified for the
grade level.
b.
Distinguish between examples and non-examples of
concepts that have been taught.
c.
Solve problems appropriate to grade level by applying
science principles and procedures.

• Instruction
should include
significant
science
experiences
that lead to
student
understanding
using ILOs.

4. Communicate Effectively Using Science Language and
Reasoning
a. Record data accurately when given the appropriate form
(e.g., table, graph, chart)
b. Describe or explain observations carefully and report with
pictures, sentences, and models.
c. Use scientific language in oral and written communication.
d. Use reference sources to obtain information and cite the source.
5. Demonstrate Awareness of Social and Historical Aspects of Science
a. Cite examples of how science affects life.
b. Understand the cumulative nature of science knowledge.
6. Understand the Nature of Science
a. Science is a way of knowing that is used by many people not just
scientists.
b. Understand that science investigations use a variety of methods and
do not always use the same set of procedures; understand that
there is not just one “scientific method.”
c. Science findings are based upon evidence.

• Instruction
should include
significant
science
experiences
that lead to
student
understanding
using ILOs.

Science Benchmark: 05:01
The weight of an object is always equal to the sum of its parts, regardless of how it is assembled. In a
chemical reaction or physical change, matter is neither created nor destroyed. When two or more materials are
combined, either a chemical reaction or physical change may occur. Chemical reactions are indicated when
materials heat or cool, give off light, give off gas, or change colors. In a chemical reaction, the materials are
changed into new substances. In a physical change a new substance is formed.
Standard 01:
Students will understand that chemical and physical changes occur in matter.

Shared Reading
What’s the Matter?
Imagine that you are an astronaut, off to explore Mars. You start your journey strapped
into the acceleration couch of the space shuttle, Suddenly the engines ignite and you feel pressed into
the couch as you are flying through space. Even though the rockets are powerful, they aren’t strong
enough to send you directly to Mars. You transfer to your Mars Exploration Craft and begin the long
journey through the solar system. This time the speed is slower. Day by day Earth and the moon
slowly become smaller as you look out the window. You may be gone a long time. Packed in the
cargo bay are all the supplies you’ll need. Hopefully, you didn’t forget anything because it is a long
way to the grocery store. The substances you have with you must be enough.
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Why did it take so much energy to get you started on your journey? You had to move the
spaceship, the people, the air you breathe and all of your supplies. That’s a lot of matter. Matter is
all the “stuff” in the universe. You can define matter as something that has mass and volume.
Matter can exist as a solid, liquid, or gas. So, the air in the space ship is matter, the water you
must bring along to drink is matter, and the steel used to make the ship itself is matter. You’ll
have to bring all the matter you need with you, because matter can neither be created nor
destroyed, even though it can undergo changes.
One way matter can be changed is with physical change. Imagine you have a carrot, If
you weight the carrot and then chop it up, what will be the weight of all the pieces? Of course,
they’ll weigh the same as the whole carrot.
Physical Change

Whole Carrot

Chopped carrot

What happens if you find the weight of a piece of ice and then melt it? The liquid water
will weigh the same as the ice. What about weight when something is dissolved? Weigh some salt
and a glass of water, then pour the salt into the water and stir it until it dissolves. The salty water
will weigh the same as the sum of the weight of the salt and water. Water is still water whether it
is frozen into ice, melted into liquid water, or evaporate into water vapor. The salt disappears into
the water, but it you taste the water, you can tell the salt is still there.
Physical Change

dissolve: the visual disappearance of one substance into another when they are mixed
gas: matter that has no definite shape or volume
liquid: matter that has a definite volume but no definite shape, and takes the shape of its container
matter: something that has mass and takes up space
physical change: change in form of matter but not what it is made of
solid: matter that has a definite volume and holds its own shape
weight: the pull of gravity on matter.
8.1.2

Another way to change matter is through a chemical change. Combining the ingredients for a
cake and baking it, creates a chemical change or reaction. The particles in the eggs, flour and other
ingredients are still present, but rearranged as a new substance, a cake. If you weigh the reactants, the
weigh the product, you will find they weigh the same if you collected the evaporated water. The
ingredients in the cake weigh the same as the cake.
What would happen if the ingredients changed? Sometimes it might seem that matter vanishes,
but it only changes form. If you combine vinegar and baking soda, an invisible gas is produced and
the product will weigh less than the reactants. The weight of the escaped gas must be added to make
up for the missing matter.
Chemical Change

How can you tell the difference between a physical change and a chemical change? It isn’t
always easy, but here are some guidelines to help you.
When you describe an object you are usually describing its physical properties. Color, size,
roughness, texture, hardness, etc. are all physical properties. If you tear a piece of paper into pieces,
you change some of those physical properties. If you melt an ice cube you are changing its physical
properties. If the change is a physical change, the matter stays the same.
In a chemical change the physical properties will change too, but the matter is different at the
end of the process. When rocket fuel is combined with oxygen, a lot of energy is released. The fuel is
changed into a number of different gases. When you burn a piece of paper, it’s not paper anymore. It
is ashes, carbon dioxide, and a little steam. During a chemical reaction you may observe a change in
color, heat, or a gas being produced or consumed.

Physical Change

Chemical Change

chemical change: one or more substances are changed to form a new substance
heat: energy being given off or absorbed
product: something that is made
reactants: the substances mixed together to produce a chemical change
8.1.3

Chemical reactions happen around us all the time. Every time a fire burns, wood and oxygen
are used up. Smoke and ask are produced. When you eat, your body chemically changes foods for
growth and energy. When you travel in a car, gasoline and air are chemically changed.
Astronauts constantly rely on chemical and physical changes. So do you in your everyday life.
Can you list the chemical and physical changes in your day so far?

8.1.4

Science Language That Students Need to Understand and Use
1. chemical change: one or more substances are changed to form a new substance
2. dissolve: the visual disappearance of one substance into another when they are mixed
3. gas: matter that has no definite shape or volume
4. heat: energy being given off or absorbed
5. liquid: matter that has a definite volume but no definite shape, and takes the shape of its container.
6. matter: something that has mass and takes up space
7. physical change: change in form of matter but not what it is made of
8. product: something that is made
9. reactants: the substances mixed together to produce a chemical change
10. solid: matter that has a definite volume and holds its own shape
11. substance: the material that something is made of
12. weight: the pull of gravity on matter

8.1.5

