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3 Ceramics and 
Glass

Objectives
After this lesson, students will be able to
K.4.3.1 Describe the properties of ceramics.
K.4.3.2 Describe the properties of glass.

Target Reading Skill
Identifying Main Ideas Explain that 
identifying main ideas and details helps 
students sort the facts from the information 
into groups. Each group can have a main 
topic, subtopics, and details.

Answer
Sample main idea:  Ceramics are useful 
because they resist moisture.
Sample details:  Many ceramics have a 
glassy, waterproof coating called glaze.
Ceramic pottery has been used to store food.
Ceramics are used as roofing tiles.

Teaching Resources

• Transparency K35

Preteach

Build Background 
Knowledge
Observing Properties of Glass
Show students a clear drinking glass and ask: 
What are some properties of this glass? 
(Sample answer: Clear, holds water, can break 
if dropped) Then ask: What are other uses 
for glass? (Sample answer: Windows, 
eyeglasses, television screens)

Instruct

Ceramics

Teach Key Concepts
Properties of Ceramics
Focus Write the definition of ceramics.

Teach Ask: What properties of ceramics 
make them useful? (Ceramics resist moisture, 
do not conduct electricity, withstand high 
temperatures.)

Apply Ask: What are some uses of 
ceramics? (Sample answer: Food storage, 
roofing tiles, bricks, sewer pipes) learning 
modality: verbal

L2

L2

Skills Focus Inferring

Materials 1 glazed and 1 unglazed 
flowerpot of the same size, sink or basin, 
water, balance

Time 10 minutes

Tips Consider reviewing how to find 
the percent of change: 

L2

Larger pots and pots soaked longer than 
10 minutes will show more change.

Think It Over The unglazed pot gained 
the most mass. The glazing keeps water 
from soaking into the pot.

(new mass initial mass)–
initial mass

------------------------------------------------------------ 100%×

Video Preview
Video Field Trip
Video Assessment  

Exploring Materials

Material Profiles
In this chapter, you will explore the properties of 
different types of materials. As you read this chapter, 
you will survey different materials found around you. 

Your Goal  To collect and investigate different 
materials found around you

To complete the project, you must

● collect at least eight material samples from at least 
three different locations

● identify several properties of each material
● create an informative display about 

these materials
● follow the safety guidelines in 

Appendix A 

Plan It! With a group of classmates, 
brainstorm a list of the prop-
erties of various materials 
and how you might test 
these properties. You’ll be 
working on this project as you 
study this chapter. When you fin-
ish Section 1, describe some 
polymers and composites you 
chose to collect and begin 
preparing a showcase. Add 
information when you finish 
Section 2, and complete your 
list of materials at the end 
of the chapter. Finally, 
present your completed 
showcase to the class.

Ceramics are useful because they
resist moisture. 

Main Idea

Detail Detail Detail

3 Ceramics and Glass

Does It Get Wet?
1. Find the masses of a glazed pottery flowerpot and an 

unglazed one of similar size. Record both values.
2. Place both pots in a basin of water for ten minutes.
3. Remove the pots from the water and gently blot dry with 

paper towels.
4. Find and record the masses of both flowerpots again.
5. Calculate the percent of change in mass for each pot.

Think It Over
Inferring Which pot gained the most mass? What can you infer 
about the effect that glazing has on the pot?

Reading Preview
Key Concepts
• What are the properties of 

ceramics?

• What are the properties of glass?

Key Terms
• ceramic   • glass
• optical fiber   

Target Reading Skill
Identifying Main Ideas As you 
read about ceramics, write the 
main idea in a graphic organizer 
like the one below. Then write 
three supporting details that give 
examples of the main idea.

Have you ever heard the phrase “a bull in a china shop”? Imag-
ine the damage! The phrase comes from the fact that ceramics
and glass are brittle and can shatter when struck. In spite of
this property, archaeologists have uncovered many ceramic
and glass artifacts used by the Romans and other ancient civili-
zations. Because ceramics and glass resist moisture and don’t
react readily, some of these ancient objects remain in excellent
condition even today.

Ceramics
Ceramics are hard, crystalline solids made by
heating clay and other mineral materials to
high temperatures. Clay is made of water and
very small mineral particles containing mostly
silicon, aluminum, and oxygen. Clay forms
when the minerals in rock break down.

FIGURE 12
Homes Made of Clay
These homes in New Mexico were built 
with clay bricks hundreds of years ago.
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Differentiated Instruction

Making Ceramics

Materials potter’s clay, toothbrush, water, 
lab apron, kiln

Time 20 minutes, plus 5 minutes after firing

Focus Explain that one way to make a clay 
pot is to wrap coils of clay on top of a clay 
base.

Teach Demonstrate how to make a clay coil. 
Then have each student make one coil. Tell 
students to carefully roll the coils to ensure 
that all air bubbles are removed. Have a 
volunteer cut a circular base for the pot from 
a flat piece of clay. To assemble the coils on 
the base, dip the toothbrush in water and 
lightly score the surface on which the coil 
will rest and the side of the coil that will lie 
on the base. Continue assembly by dipping 
the toothbrush in water and lightly scoring 
the top of the coil on the pot and the bottom 
of the coil being added. Allow each student 
to add his or her coil to the pot. Make sure 
students wash hands after handling the clay. 
Then, fire the pot and have students observe 
how the pot changed. Ask: What happened 
to the pot during firing? (Water in the clay 
evaporated, causing the clay particles to stick 
together.)

Apply Ask: How could you make this pot 
colorful and waterproof? (By glazing the pot 
with silicon dioxide glaze and firing it again) 
learning modality: kinesthetic

For: Links on glass
Visit: www.SciLinks.org
Web Code: scn-1143

Download a worksheet that will guide students’ review 
of Internet sources on glass.

Independent Practice
Teaching Resources

• Guided Reading and Study Worksheet: 
Ceramics and Glass

 

Student Edition on Audio CD
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Special Needs
Observing Glass Invite students to 
carefully examine various samples of glass 
such as colored bottles, eyeglasses, a baking 
dish, window glass, and a beaker. Ask: Is all 
this glass the same? (No. The glass has 

L1 different properties such as color, density, 
ability to bend light, and the ability to 
withstand heat.) What gives the glass 
different properties? (The materials that 
were mixed with the melting sand) learning 
modality: visual

Making Ceramics When a clay object is heated above
1,000°C, much of the water present in the clay evaporates, and
the particles of clay stick together. This process forms hard
ceramics such as bricks and flowerpots. These ceramics have
tiny spaces in their structure that absorb and hold water. How-
ever, potters can cover a ceramic with a thin layer of silicon
dioxide and heat it again. This process forms a glassy, water-
proof coating called a glaze. You might see glazed pottery used
to serve or store food. Potters often use colorful glazes to create
artistic designs on their work.

Properties and Uses of Ceramics  Despite their tendency
to break, ceramics have several properties that make them use-
ful. Ceramics resist moisture, do not conduct electricity, and
can withstand temperatures that would cause metals to melt.

Ceramic pottery has been used for thousands of years to
store food, protecting it from moisture and animals. Roofing
tiles, bricks, and sewer pipes are all long-standing uses of
ceramics. Ceramics also are used as insulators in electric
equipment and light fixtures.

New uses for ceramics continue to be developed. Surgeons
use bioceramic materials, for example, to replace human hips,
knees, and other body parts. The catalytic converters in mod-
ern cars and trucks contain ceramics that help convert harmful
exhaust gases to harmless carbon dioxide and water.

What are some uses of ceramics?

FIGURE 13
Making and Using Ceramics
Colorful glazes were used to decorate the 
ceramic plates below.  Predicting  What will 
happen to the clay, right, when the potter 
heats it in a kiln, or hot oven? 

For: Links on glass
Visit: www.SciLinks.org
Web Code: scn-1143
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Glass

Teach Key Concepts
Properties of Glass
Focus Tell students that glass is a clear, solid 
material with no crystal structure.

Teach Ask: How is glass made? (By melting 
sand mixed with limestone, calcium, or 
sodium and cooling it quickly) What are 
some properties of glass? (Sample answer: 
Brittle, can shatter when struck, clear, can be 
made in many shapes and colors, cannot be 
penetrated by liquids)

Apply Ask: What is glass used for? (Sample 
answer: Lenses in eyeglasses and telescopes, 
cookware, windows, optical fibers) learning 
modality: verbal

Help Students Read
Reciprocal Teaching Refer to the Content 
Refresher in this chapter, which provides 
guidelines for the Reciprocal Teaching 
strategy.

Have students read Glass with a partner. 
One partner reads a paragraph out loud. 
Then the other summarizes the paragraph’s 
contents and explains the main concepts. 
The partners continue to switch roles with 
each new paragraph until finishing the 
section.

L2

L1

Skills Focus Observing

Materials barrier material such as a 
notebook or cardboard, penlight 
flashlight, optical fibers

Time 15 minutes

Tips For safety reasons, use only plastic 
optical fibers available from scientific 
supply houses. Suggest students ask 

L2 questions about the identify of a small 
hidden object.

Expected Outcome The light travels 
through the fiber from one end to the 
other, carrying the flashes of light.

Extend Have students experiment to find 
out how efficient the optical fibers are over 
longer distances. learning modality: 
kinesthetic

Monitor Progress L2

Skills Check Have students make a 
flowchart that describes how a waterproof 
piece of pottery is made from clay.

Students can save their flowcharts 
in their portfolios.

Answers
Figure 13 The water will evaporate.

Sample answer: Food
 storage, roofing tiles, 

bricks, sewer pipes, electrical insulators, 
replacements for hips and knees, and 
catalytic converters

Video Preview
Video Field Trip
Video Assessment  

Exploring Materials

Material Profiles
In this chapter, you will explore the properties of 
different types of materials. As you read this chapter, 
you will survey different materials found around you. 

Your Goal  To collect and investigate different 
materials found around you

To complete the project, you must

● collect at least eight material samples from at least 
three different locations

● identify several properties of each material
● create an informative display about 

these materials
● follow the safety guidelines in 

Appendix A 

Plan It! With a group of classmates, 
brainstorm a list of the prop-
erties of various materials 
and how you might test 
these properties. You’ll be 
working on this project as you 
study this chapter. When you fin-
ish Section 1, describe some 
polymers and composites you 
chose to collect and begin 
preparing a showcase. Add 
information when you finish 
Section 2, and complete your 
list of materials at the end 
of the chapter. Finally, 
present your completed 
showcase to the class.

Glass
Thousands of years ago, people learned that sand mixed with
limestone can be melted into a thick, hot liquid that flows like
molasses. If this liquid cools quickly, it forms a clear, solid
material with no crystal structure, called glass.

Making Glass Early glassmakers added calcium (in the
form of limestone) and sodium (in the form of sodium car-
bonate) to the melting sand. This mixture melts at a lower
temperature than sand alone, so it is easier to work with. Win-
dow glass, bottles, and jars are still made with this type of glass.

More than 2,000 years ago, glassmakers in ancient Syria
invented glassblowing. A glassmaker would put a blob of
melted glass on the end of an iron pipe. By blowing air through
the pipe, the glassmaker could produce a hollow glass vessel. If
the glass was blown inside a wooden mold, jars and vases in
beautiful patterns and shapes could be created.

Properties and Uses of Glass  Like ceramics, glass is brit-
tle and can shatter when struck. Nonetheless, it has many use-
ful properties. Glass is clear, can be made in many shapes and
colors, and can’t be penetrated by liquids.

Different materials may be added to glass to make it useful
for particular purposes. Substituting lead oxide for limestone
makes a glass that bends light in useful ways. This kind of glass
is used to make lenses for eyeglasses, telescopes, and micro-
scopes. Adding boron oxide creates a glass that resists heat bet-
ter than ordinary glass. This type of glass is used for cookware
and laboratory glassware that must be heated.

A Bright Idea
Model communication 
through glass.

1. Construct a barrier 
between you and a 
partner so that you cannot 
see each other.

2. Run a plastic optical fiber 
past the barrier. (Plastic 
fibers work similarly to 
glass fibers.)

3. Bring the bulb of a 
penlight flashlight close to 
your end of the fiber.

4. Using a single flash for 
“yes” and two flashes for 
“no,” send your partner a 
message by responding to 
a series of yes and no 
questions he or she asks.

5. Change roles so that your 
partner has a chance to 
send signals in response to 
your questions.

Observing What happened 
when you and your partner 
sent signals to each other?

FIGURE 14
Ancient Glass
These glass objects, 
once used in ancient 
Rome, are on display at 
the Corning Museum in 
New York.  



Monitor Progress L2

Answer
Sound is converted to light
 signals that travel through 

the fiber.

Assess

Reviewing Key Concepts
1.  a. Ceramics are hard, brittle materials 
that resist moisture, do not conduct 
electricity, and can withstand high 
temperatures.  b. Ceramics are electrical 
insulators.  c. The earlier materials could 
be chewed by animals and could rot from 
exposure to sun and water. Ceramics are 
resistant to sun and water and protect food 
from animals.
2.  a. Sand is the principal material used in 
making glass.  b. Glass that contains lead 
oxide in place of limestone bends light in a 
way that makes the glass useful in lenses.  
c. Glass transmits light, can be drawn into 
fibers, and does not corrode.

Reteach
Have students write a definition for each 
key term.

Performance Assessment
Skills Check Have students compare a piece 
of pottery and a piece of glass, and then 
make a Venn diagram to show the 
similarities and differences between glass 
and ceramics.

Teaching Resources

• Section Summary: Ceramics and Glass
• Review and Reinforce: Ceramics and Glass
• Enrich: Ceramics and Glass

L1

L2

Writing Mode Description

Scoring Rubric 
4 Exceeds criteria; includes a highly 
descriptive letter that accurately describes 
the discovery
3 Meets criteria
2 Description is weak and/or includes some 
errors
1 Includes inaccuracies and/or omissions

Section 3 Assessment

Target Reading Skill Identifying Main Ideas Use your 
graphic organizer about ceramics to help you answer 
Question 1 below.

Reviewing Key Concepts
1. a. Listing What are the general properties of ceramics?

b. Explaining Why are ceramics used in the manufacture 
of spark plugs and many other electrical devices?

c. Inferring Before ceramics were invented, people stored 
food in containers such as baskets, leather bags, and 
wooden bowls. Why were ceramics an improvement as 
containers for food?

2. a. Reviewing What is the principal material used in 
making glass?

b. Describing Describe how the composition of glass may 
be changed in order to make it useful in lenses.

c. Applying Concepts What properties of glass make it 
particularly useful for communication via optical fibers?

3

Communication Through Glass  There’s a good
chance that the next time you make a phone call, your
message will travel through glass. An optical fiber is a
threadlike piece of glass (or plastic) that can be used for
transmitting light. When you speak into a telephone,
the signal created by your voice is converted to light sig-
nals that travel through the glass fiber. At the other end,
the light may be converted into electronic signals that
can then be converted to sound. 

A pair of optical fibers, each the thickness of a
human hair, can carry 625,000 phone calls at one time.
One quarter pound of glass fiber can replace more than
2 tons of copper wire. This difference is a big advantage
when installing long lines like those that carry messages
under the ocean. Another benefit of glass fiber is its sta-
bility. Since the glass does not corrode as metals do, the
lines are easier to maintain.

In what form is a signal transmitted 
through an optical fiber?

FIGURE 15
Light in Optical Fibers
Even if optical fibers are twisted into a 
loop, the light moves within the fibers.

Letter It’s Upper Egypt and the 
year is about 5000 B.C. You notice 
something strange that happens 
when your pottery furnace 
overheats. The presence of 
limestone containing sand and 
soda produces shiny coatings on 
your ceramic pots. Amazingly, the 
coatings render the pots 
waterproof! Write a letter to a 
relative describing your discovery.
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