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Matter & Its Interactions

Unit Driving Question: How does matter and its interactions affect everyday life?

A -

Lesson 5: Building Blocks of Matter Lesson 9: Conservation of Matter

\
Lesson 1: Pre-Assessment: Matter and Its
Interactions ‘Focus Question: How can you use a model to describe ‘ Focus Question: What happens to matter in a chemical
Focus Question: What do you know about matter? the composition of matter? reaction?

IF-szlj:guzesmiN\:l;Zﬁ:nf[IJ\:’:ptzft:es of materhelp Lesson 6: P .”’r € Substance; and Mixtures Lesson 10: Compounds from Natural Resources
Jou determine? ' ‘ Focus Question: How can mixtures be separated? ‘ Fo;us QdL;estion: How are synthetic compounds made
and used:

Lesson 7: Reacting Chemically

Lesson 3: Qens;ty Makes a Qiﬁerence o Focus Question: How can the properties of matter be )
Focus Question: How can density be used to identify Lesson 11: Assessment: Matter and Its Interactions

, I used to determine if a chemical reaction has occurred?
a substance and predict how it will behave under ‘ Focus Question: How can we use our knowledge of
different conditions? matter and its interactions to solve problems?

Lesson 8: Releasing Energy

Lesson 4: Just 3 Phase ‘ Focus Question; What is the relationship between
i ' ?
Focus Question: How s energy reated to physical changes in substances and changes in thermal energy?

changes in matter?
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1. In the previous lesson, you learned that
substances have physical and chemical
properties that can be used te identify them, In
this lesson, you focus on one physical property:

w

. Share your density drawing with the dass. As

a class, discuss the meanings of matter, mass,
volume, and density.

Getting Started continued

8. During this lesson, you will use graduated
cylinders and graduated cups to measure
volume. Your teacher will provide your group
with these materials so you can lock at them.
Together with your group, discuss the following
questions with your group and be prepared to
share your ideas with the class:

a. Both of these scientific tools are described
using the term graduated. What do you
think graduated means?

Level surface Meniscus

BUILDING YOUR KNOWLEDGE

Density as a Physical Property

ou've compared the density of objects
Y before, even if you didn’t know the

meaning of density. Imagine holding two
spoons of the same size and shape. One spoon
is made of plastic and one spoon is made of
metal. The spoons take up the same amount of
space, but the metal spoon feels much heavier
than the plastic spoon. How is this possible?
Even though both spoons are the same size and
occupy the same amount of space, the atoms in

We can't tell how objects differ in density
just by looking at them, but we can tell how
they differ by measuring the mass and volume
of the objects. A clay brick might be denser than
a same-sized brick made of solid foam. But you
wouldn't know for sure unless you measured the
mass and volume of each brick to calculate its
density. So, how do you find an object’s density?

Scientists often measure mass in grams (g)
and volume in cubic centimeters (cm?). These

6. Look at the object in Figure 3.1. How can & 5
density. You will work in groups to learn how to density be useé P |dengf|f}r what substance this b. These tools are similar to something you may the metal spoon are more massive and packed units are also used to describe the density. Density
i i 1ty h What i P more closely together. As more mass is crammed is a measure of how much mass is crammed into
calculate the density of an object or substance object is made of? Record your response in your use to measure at home. What items in your g % ha b 3 ; X
Also, you will model the organization af science notebook home do these remind you of? What are into a given space, the object gets denser. a certain volume of space. It is measured in grams
particles in substances with different densities o . ) those items used to measure? per cubic centimeter (or other unit of mass per
and use your model ta predict how these 7. For some investigations in this lesson, you will unit of volume). ®

substances interact. Remember to follow your
teacher’s instructions carefully throughout the
lesson, Be sure to complete your work neatly
and accurately.

2. In your science notebook, write some labeled ZERO. Wait for 0.0 g to appear before arpqun( ftcan mea_sure? What s the upper surface of the liquid in the cylinder. Goldberg, co-author of A User’s Guide to the Universe, can have two or three times our Sun’s mass, all
examples of physical properties from previous continuing, After you have placed an object on minimum amount it e measure? of it packed into a ball that could fit inside the borders of Philadelphia. That’ pretty dense!
lessens. What makes these properties phys!cal the balance, wait 2 few seconds for the reading e. Look at the smalles( division on the
properties? Write your responses in your science 1o stabilize before recording your measurement. graduated qllnder. What amount does the
notebook. Be prepared to contribute your ideas smallest division measure?
to a class discussion, continued f. When would you want to use a disposable
3. Read Building Your Knowledge: Density Pan measuring device (like a graduated cup)

as a Physical Praperty. In your own words,
summarize the relationships among mass,
volume, and density in your science notebook.
Your teacher will lead a class discussion of these
relationships.

4. Models are toals that scientists use to represent
ideas, processes and systems. The diagrams you
drew in Lesson 2 are a type of model. Draw a
diagram to model the two spoons described in
Density as a Physical Property. Remember that
the spoons are the same size, but one spoon
has mare mass and higher density. Use simple
shapes, such as circles, to represent the particles
in your model

use an electronic balance assigned by your
teacher. Your group will share the balance with
other groups. Before you place anything on the
balance, make sure that it reads 0.0 grams (g). If
the balance does not read 0.0 g, press the butten

Make sure the
reading is in grams.

Fgure 3.2
Make sure the balance reads 0.0 g befare placing
an object on it.

Lesson 3 / Density Makes a Difference  (EEJ

¢. What are the units of measure on the plastic
cup? What is the maximum amount it can
measure? What is the minimum?

. What is the unit of measure for the
graduated cylinder? What is the maximum

-3

instead of a reusable one (like a graduated
cylinder)?

[

. Watch the demonstration for the proper
procedure for measuring volume using a
graduated cylinder. Ask questions about
anything that is unclear to you.

m STCMS™ / Matter and Its Interactions

Figure 3.3

Make sure the graduated cylinder is on a
level surface. When you take a reading,
make sure your eye is level with the bottom
of the meniscus. The meniscus is the curved

e
Did you know there’s empty space between the atoms of your spoon? Well, there is. You'd be
surprised just how much mass can be squeezed together, too. Take neutron stars—the nearly dead,
nearly burnt-out remnants of stars much larger than our Sun. A neutron star, according to Dr. Dave

After a star explodes
as a supernova, it
collapses and the
particles are packed
together to form a
neutron star. A neutron
star is so dense that
a piece the size of

a sugar cube would
weigh more than

1 billion metric tons
(1.1 billion U.S. tons).

REDIT NASADans Berry

Lesson 3 / Density Makes a Difference

READING SELECTION )>

CARQLINA

UNLEASH LEARNING™

©2025 Carolina Biological Supply Company 6
Unauthorized reproduction, distribution, or display of copyrighted materials is prohibited.



Coherent Storylines

-1 BUILDING YOUR KNOWLEDGE

READING SELECTION |

3. With your group, discuss a possible procedure
for determining the density of 25 mL of water
using the graduated cylinder and the electronic
balance. Consider the measurements and the

calculations you need to make. Discuss your
ideas with the class.

OTTTSyTOp
Isopropy! alcohal
Salt brine
Vegetable oil
Vinegar

Waste containers

Procedure

1. During this investigation, your class will develop
the procedure all the groups will use. Record
your respanses in your science notebook and be
prepared to share your thoughts with the class.
a. Why might groups of scientists want to meet

o discuss procedures before investigating a
research question?

Y28 STCMS™ / Matter and Its Interactions
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percuoT TS TMPOTTArTGWITerTy ot
compare the densities of various materials, that
you use the same units for all of the materials.
That's the only way you can compare their
densities accurately and directly.

You measure mass by using a balance. You
can measure the volume of a solid cube, or other
block-shaped object, by multiplying its length,
width, and height. Density is not just used to
describe solids, however. Different liquids have
characteristic densities as well. The volume of a
liquid is measured in units called milliliters (mL).
The density of a liquid is often measured in
grams per milliliter or g/mL. B

STCMS™ / Matter and Its Interactions

(cc or cm?). Now that you know 1 mLis
equivalent to 1 cm3, you can compare the
densities of solids and liquids easily.

NE

Note the scale on this syringe. What does that
imply about the relationship between milliliters
and cubic centimeters?

CREDIT: BOONJAEM/Shutterstock.com

©2025 Carolina Biological Supply Company

@ Smithsonian | S TC

Science AND TECHNOLOGY CONCEPTS™

MIDDLE SCHOOL

CARQLINA

Unauthorized reproduction, distribution, or display of copyrighted materials is prohibited.



Coherent Storylines

Comparing

Materials

For you
Science notebook
Student Sheet 3.2: Cq

of Different Substan

Safety goggles

For your group
2 Calculators
2 Metric rulers

For two groups to sha
1 Density Block Set
e 1 Aluminum block
¢ 1 Transparent plasti
e 1 Wax block
* 1 White plastic blo
1 Electronic balance

Procedure

1. Inthe previous inveg
the densities of diff
investigation, you
different solid block|
blocks of wax, trans|
and aluminum (the

N

. Remember, density
mass is crammed in
Create diagrams in
model what you thi
might look like.

. Look back at the models and predictions you

made at the beginning of this investigation.
Discuss the following questions with your group
and record your responses in your science
notebook:

a. Which predictions are supported by the data
you collected and calculations you made?
Which predictions are not supported?

b. Which of your models is supported by the

data you collected and the calculations you
made?

. In science, it is important to evaluate models

based on experimental evidence, and modify
them when new evidence is obtained. Use
evidence from your experiment to modify your
diagrams and create better models for the
particles in each block. How are these models
similar to the models you made before and
how are they different?

GARQLINA

UNLEASH LEARNING™
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measuring the Densities

Materials

For you

Science notebook
Safety goggles

For your group

2 Calculators

1 Aluminum cylinder
1 Graduated cylinder
1 Nylon spacer

1 Steel bolt

Access to water
Paper towels

For two groups to share

1 Electronic balance

Procedure

1. In the previous investigation, you determined
the densities of different, regularly shaped
solids. In this investigation, you will determine
the density of some objects with complex,
irregular shapes. Observe the steel bolt,
aluminum cylinder, and nylon spacer. Discuss
with your group how you could determine the

mass and volume of each of these objects. How

could you calculate their densities? Be prepared
to discuss your group’s ideas with the class.

. As a class, develop a plan that uses the materials
provided to determine the density of an
irregular object. Once the class has agreed on a
plan, record the class procedure in your science
notebook.

Why Bother with Density?

he density of a substance is a
characteristic of that substance.

<« |f ice water (4°C [39°F])
has a density of 1.0 glcm?

Therefore, density is a property = T BN and hot water (80°C [176°F])
that can be used to help identify a has a density of 0.99 g/cm?,
substance. Properties that can be used b what can you infer about the
to help identify a substance are calley nsity of the cylinders?
characteristic properties. { CRT © Carolna Boogical Supply

Characteristic properties are n " - » =y

affected by the amount or shape

of a substance. A drop of water is
colorless: so is an entire liter of w

A gold earring is as shiny as an enfjre <

bar of gold. Likewise, a spoon mai
from silver has the same density afja
silver ring. The densities of hundrefils

of thousands of substances are knffwn ‘;
and listed in density tables. These < 2

values can be used to determine t

T e e

o~

\ -

identity of an unknown substance|
But, of course, you have to be abl
to measure the mass and volume

the substance.

Density tables frequently includ|
the temperature at which the dens|
of a substance has been measured frhe

» This Galileo thermometer utilizes liqui
bulbs. As a liquid's temperature increaseg
expands and the density decreases. The
lowest floating bulb indicates the temper}

filled
it
gy on the
jture.

GARQLINA
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densities of substances should only e
compared at the same temperature.

CREDIT: @ Carolina Biological Supply Company

Why? The volume of many substances
increases as temperature increases and
it decreases as temperature decreases.

Consider the cylinders used during
Investigation 1.7: Floating and Sinking.
The cylinders are identical, but they behaved
differently because the temperature of the
water was different. When the cylinders were
heated, the particles in them moved apart and
the density decreased. This happens because
the mass of the cylinder stayed the same,
but the volume increased. The increase in the
volume of matter with increasing temperature
is called expansion. The opposite process,

STCMS™ / Matter and Its Interactions

rease
in the volume of matter with
decreasing temperature.
When the cylinders were cooled, the particles
in them moved closer together, and the density
increased. This happened because the mass of
the cylinder stayed the same and the volume
decreased.

A few substances behave differently when
heated or cooled. Water is one such substance.
When water approaches freezing, it expands and
becomes less dense, which is why water pipes
sometimes burst when they freeze and why
icebergs float. m
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Building a Density Column

Materials

For you
Science notebook

1 Student Sheet 3.4: Building a Density Column

on your st

4. Look caref)

calculated
Safety goggles when you
For your group water in tl
A_l (ISIradL_Jated pl?S“.C cups y:),lfr B:e:i:
UV Beads Eﬂ%ﬁg}yl
Density = Density =
0.8 glem® ™=\ 0.76 glem’
Green Beads o
S H
(with bubble) ‘5.’32};“'.‘* Ol
Density ~ ~_4—1 0.88 glem’
0.95g/lcm® Ml .
Nylon Spacer Water
Density = - Density =
1.1 glem? 1.0 glem?®
Aluminum Comn Syrup
Cylinder - Density =
Density = 1.46 glcm?

2.7 glcm?3

12. Place two green and two UV beads into the
density column. Observe what happens. What
can you now infer about the density of each

type of bead?

GARQLINA

UNLEASH LEARNING™

Tyl or 4
diagram in your science notebook to show
what happened when you added the aluminum
cylinder and nylon spacer to your density
column. Label each item in the diagram and
include its density.

()] -]
(-]

m STCMS™ / Matter and Its Interactions

0 Trds you € T
provided by your teacher. Wash the plastic
cylinder, beads, nylon spacer, and aluminum
aylinder with soap and water and place them
on a paper towel to dry.

ey

CREDIT: © Carolina Biological Supply Company
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Building a Density Bottle

Materials 2. Look back on the data you collected in
Investigation 1.6: Beads in a Bottle. What does

Foryouriteacher the data you collected tell you about the density

Bottle containing beads of each type of bead?

bor ¥°” 3. Look back on the data you collected during
Science notebook Investigation 3.1, and use it to fill in Table 1 on
1 Student Sheet 3.5: Building a Density Bottle Student Sheet 3.5: Building a Density Bottle.
Safety goggles Your teacher used two of the liquids from

For your group Investigation 3.1 to create the bottle you used

in the pre-assessment. Do you have enough
information to determine what liquids your
teacher used? Why or why not?

6 Graduated plastic cups
1 Jar of beads
1 Plastic bottle

Access to water 4. Use the graduated cups to obtain 30-mL

samples of each liquid you think your teacher

Paper towels may have used. Place one green and one UV
For two groups to share bead in each cup and record your observations
1 Electronic balance in Table 1. (Check to ensure that no beads have

(e air bubbles attached to them.)

Containers for used liquids
Corn syrup

Isopropyl alcohol

Salt brine

Vegetable oil

Vinegar

Access to water

continued

Procedure

1. In the previous investigation, you made
predictions about the appearance of different
substances when they are combined. In this
investigation, you apply what you have learned
about density to design a density bottle similar
to the one you used in the pre-assessment
activity. (See Figure 3.5.) Look back at your

observations from Investigation 1.6: Beads in Figure 3.5

a Bottle. How has your understanding of the What liquids do you think your teacher used
substances in this bottle changed since then? to create this bottle?

Discuss your answer with the class. CREDIT: © Carolina Biological Supply Company
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Pre-Assessment Lesson Three-dimensional assessment iIs built

Lesson 1 is a pre-assessment for the entire unit. The . . . . .
purpose of this lesson is simply to allow teachers to | nto eaCh u n |t, |eSSO n , an d | nveStl g atl O n .
gain a thorough understanding of the students’ ideas
about genetics. The goal is not teaching and learning e
disciplinary core ideas; rather, the desired outcome is A P re —ASSESS ment
to identify your students’ current knowledge, skills,
and misconceptions related to the Next Generation
Science Standards (NGSS) performance expectations
to which the unit is aligned. The Pre-Assessment
should not be associated with grades or points for
correct or incorrect answers. Instead, the insight you
gain as an educator should be used to help you tailor
the rest of the lessons in the unit to your particular
students’ needs.

In this lesson, students perform five short
investigations and complete a self-assessment.
Students will also be exposed to various living
organisms that they will engage with during the unit.
Students will also become familiar with the kinds of
materials they will use and the types of activities in
which they will participate throughout the unit.

Formative Assessment

™

Summative Assessment

>

Rubrics

12
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GI\RUHA ©2025 Carolina Biological Supply Company 17
UNLEASH LEARNING' Unauthorized reproduction, distribution, or display of copyrighted materials is prohibited.

D - TTETZTZ€ZTFT



