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ENCOUNTER
THE PHENOMENON

How can you make
the best pancakes?

| O GO ONLINE

Check out Pancake
Transformation to see

the phenomenon in action.

3‘@ Talk About It

Look at the photo and watch the video of

pancakes on an electric griddle. What questions
do you have about the phenomenon? Talk about
them with a partner.

Did You Know? S

P P

| Pancakes can be found in almost every culture.

The largest pancake ever made was almost
15.24 meters (50 feet) in diameter!

ol Council 6 - sector 3 - teacher 3
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P03HaN
“-.\ . Engmeering Challenge

Design the Perfect
Pancake

Have you ever wondered how to make the

of this module, you will identify the criteria

V") STEM Module Project Launch

best

pancake? You are going to use the skills of a culinary
scientists to develop the “best” pancake. By the end

and

the different materials needed to make the best
pancake. Your goal is to design and test the behavior
of mixing different materials to make the best pancake.

What would a
culinary scientist
need to keep in mind
when planning a
meal? Sample
answer: Culinary
scientists need to
know how the
ingredients are going
to taste together.
They will also need to
know how the
ingredients will react
when they are
cooked.

Culinary scientists apply their knowledge of
be produced and sold to consumers in the stores.

safety standards so that the new or improved food

ingredients to develop new food products that can

They perform research, test their ideas, and maintain

mages

192 bFw Caanm/INiad
My So ok Getny

Ltiersioss

items can be enjoyed by the public.

What would the perfect

pancake be like?

and

Sample answer: The
perfect pancake will be
fluffy, golden brown,

moist.

. STEM Module Project

al-maali school Council 6 - sector 3 - teacher
amal khaled
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Plan and Complete the Engineering
Challenge You will use what you leam about
matter to design the perfect pancake!




Jos
/4 PROBES

LESSON 1 LAUNCH

Is it Matter?

Four friends were talking about matter. They each had different ideas
about the kinds of things that are matter. This is what they said:

Abe: | think something needs to be solid to be matter.
Kayla: | think matter can be a solid or  liquid.
Curtis: | think matter can be a solid, iquid, or gas.

Lori; | think matter can be a sold, liquid, or gas, but It doesn't Include
iving things.

Who do you agree with most? Curtis

Explain why you agree.

Sampleanswer Matter is made olf/f)arti_cles
a

and is what makes up all objects. Matter can
be in the form of a solid, a liquid, or a gas.

You will revisit the Page Keeley Science Probe later in the lesson.

SCIENCE PRGtiE Lesson 1 Idenify Properties of Materials 5
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ENCOUNTER
THE PHENOMENON

| What are the properties of eggs?

{3 GO ONLINE

Check out Egg Cracking to
see the phenomenon in action.

Look at the photo and watch the video of an eqqg cracking. Think about
ways that you have seen eggs being used. What questions do you have?

Sample answer: Are all eggs the same size,
color, and texture? What properties of eggs
are essential for food preparation? Can a
different material besides eggs be used
without affecting the food product?

Did You Enow?

The average hen lays 250-270 eggs
per year!

ENGAGE Lesson 1 Identify Properties of Materials 7
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Materials

Hands On

‘ - safety
Test Matter's Properties TP gogges
Think about the egg cracking. The egg has many different
properties. All matter has different properties based on /uylicrod
how it interacts with other matter.
Make a Prediction How can we test the properties == paperclip
of matter?

Sample answer: We can test eraser

hm_ongleaJ;teLc.ondur_tsheai

or Is magnetic. y z'gninum
Carry Out an Investigation ' copper
BE CAREFUL Wear safety gogales. Be careful with any sharp i

or pointy edges on the materials. | |

1. Hold one end of each object (one at a time) in the ice e toothpicks

water for thirty seconds. Did the end you were holding
get cold? Record the results in the table on the next page. Q’ magnet

2. Pick up each object and gently try to bend it. Did it bend

easily? Record the results. w plastic

3. Toih e msonet o each o the objects. Did i s6ick? biowd
Record the results. proe

‘ .

ok each object under gt |5 i shin? Ly ook
Record the results.

5. Leave the last column empty for now. You will be @\ water
revisiting this activity later in the lesson.

TEpar gl @ VrGraa-Hil Ediosticn (L 4 81011 Ke Sevmtagh/MoGrewil Ecucstion

12 SINCG w1 Esusetiar, (Stheml assues Commelly Wz Graa-Mi1 Ed.cnatizn




Record Data

Object

Acrylic
Rod

cold?

No

Paper Clip Ye S

Rubber
Eraser

Aluminum
Foil
Copper
Wire

Wooden
Toothpick

Communicate Information

No
Yes

Yes
No

How could you compare how much

flexibility different materials have?

Sample answer: We could measure
how much force it takes to bend
different materials.

Did it get Could you
bend it?

No

Yes

Yes
Yes

Yes
No

Did ;
the magnet sl:?nn’ What f::::;y does
stick to it? y:

No Yes reflectivity

Yes Yes

No  No
Yes  conductivity

magnetism
flexibility

s

0
0 Yes conductivity
o No other

6. Compare your results with your classmates. Would you expect to have

similar results by following the same procedure? Explain.

Sample answer: | expect everTone to have
l

similar results by carefully fo

owing the

steps. Some difference might be a result of
not measuring correctly.

n

Edd.catiz

Sepprogtl = Mcoras- =0

4 September 2021

¥ Talk About It

Did your results support your prediction? Explain.

Why do you think the
results of the class are
mostly the same?
Sample answer: We all
tested the same types of
materials. The properties
of each of these
materials were
consistent when the
materials were tested by
each group

al-maali school Council 6 - sector 3 - teacher
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VOCABULARY

Look for these
words as you read:

chemical
property

conductivity
magnetism
mass
matter

physical
property

reflectivity
solubility

volume

1. Think about an inflated balloon with a small bag of marbles that is half
its size. Which one has more volume? Explain your answer.

Sample answer: The balloon has more volume,

Matter

Matter is anything that has mass and takes up space.
The water you drink, the air you breathe, and you are all
made up of matter.

All matter is made of tiny particles.
Mass is a measure of the amount
of matter in an object. The more )

mass an object has, the more
particles an object has.

Think about holding a golf
ball and a table tennis ball.

The golf ball is made up
of more particles. It has
more mass. As you hold

the golf ball and table tennis
ball, you are also feeling
their weight. Weight is how
strongly gravity pulls on

an object.

oA

ot

The amount of space
an object takes up is its

volume. Volume describes

how large or small an object is.
A golf ball and table tennis ball
have roughly the same volume.

These rocks all
have a different
mass and volume.,

ik VarutaS Stock S Gets, mages

because it takes up more space. *

3 8

i

2. Which one has more mass? Explain your answer. :E
Sample answer: The bag of marbles has more  ;

mass, because it contains more matter.

4 September 2021
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Physical Properties

A characteristic of matter that can be observed and

or measured is known as its physical property. Magnetism is the

These properties can be observed without changing ability of a material

the material. Some physical properties include the 4 402 4ed 1o

following: a magnet, without
Conductivity describes  needing to be a magnet
how energy, such as itself. Some metals
electricity or heat, can are magnetic.

move through material. R .I g S.
{, :
Metals such as iron, . ?‘! ,
silver, and copper are
good conductors of
heat and electricity.

Reflectivity is the way light
reflects, or bounces off, an
object. Smooth, flat surfaces,
such as mirrors and shiny
pans, reflect light evenly.

Solubility is the ability of matter

to dissolve in a liquid . Think about

sugar in a glass of ice tea. The tiny sugar

particles disperse evenly throughout

the liquid. It might seem like the sugar

disappeared, but it is easy to tell it is still

_ there because the tea

gof ‘-q tastes sweet. \J GO ONLINE Learn more about
o properties by watching the video

. Using Properties of Matter. Answer the
1. How can we use the properties of matter to question after you have finished.

identify materials?

WwioT meges
~=aticn
noGett, Inozes

3
£
5
P
’-‘;
§

Sad 1o .
.
F' o
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uestios NS 2007F Miss
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restos kS Supersiozk (bei4atis WesiafMomert

Sample answer: The physical properties of
matter can help us identify matter. For
example, we know most metals are reflective
¢ because light bounces off of them.

How do we observe physical properties? Sample answer: We observe
physical properties with our five senses to see how an object looks,
tastes, smells, sounds, and feels.

VGT © WG et Ez

mit

n

o

C

What are some physical properties we can observe? Sample answer:
We can observe an object’s color, solubility, reflectivity, or texture.

al-maali school CouncilEXBAAMN: Lessand Identify Properties of Materials 1111
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Inspect

Read the passage
Chemical Properties.
Underline text that tells
you what makes a
property of matter a
chemical property.

Find Evidence

Reread the passage with
a partner and discuss.
Look again at the second
page. Highlight text
evidence that explains a
chemical change that can
happen slowly.

Notes

12 F@LaibMedule: Matter

Chemical Properties

A chemical property is a characteristic that can only
be observed when there is a change in the type of matter.

The types of chemical properties of an object depend
on the types of matter that it consists of.

Often, we can see, hear, or smell the types of changes
caused by chemical properties. You may already

have observed examples of several common types

of chemical properties that can be identified when

matter changes.

How can we use our five senses to determine if

matter has gone through a chemical change ?

Sample answer: Often, we can see, hear, or smell
certain changes that are caused by a chemical

change.

al-maali school Council 6 - sector 3 - teacher
amal khaled
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Make Connections
¥en Talk About It

Use the lines below to list
physical and chemical
properties in the photos.
Compare lists with your
partner,

When wood burns, it undergoes a change. Being able
to bun means that the material is combustible. Some
matter, such as food products, can change when they
are heated or cooked.

Some materials have a chemical property that causes
them to react with air. Some metals will react with air over
time and cause it to rust or tarnish. These processes are
also called corrosion.

3 Revisit the activity Test Matter's Properties.

Y Use the information from the text to complete the
last column of the data table. With a partner,
identify the properties that you observed for
each object. Discuss your reasoning.

Sepurgrt © M Graa-Mil Edicatizn @ mapgebeciay/Alamy,
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Cut out the Notebook Foldables tabs given to you by your teacher.
Glue the anchor tabs as shown below. Use what you have leamed

about the properties of matter.

R R R R R R R R R RN RN RN R R RN RN

Glue your groph here,

L R RS A R R R R R R R R AR R A R R R RS R R A R R AR RS

........................................................

14 ELABORAJeEr 2M£dUl9: Matter al-maali school Council 6 - sector 3 - teacher
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[ENILENTTENT® Connection

A materials scientist tests how
different materials can be used together.
Materials scientists often try to combine
matter into new materials with useful
properties. Modern materials scientists
combine and change materials based on

§ an understanding of their properties and

,, how matter is put together. They have

IE a responsibility to make sure the materials

: ! they test and create are safe for the

% 8 environment and how they will be used.

= It's Your Turn

18 .

< : ; 3 o | -
- E Think about the role of a materials scientist. \| ~

j ¢ As a culinary scientist, what information \ ‘ / ‘
;r used by a materials scientist would help you Vv
&% inplanning to design the best pancake? l /

Why do you think materials scientists work with materials on a very small scale?

Sample answer: Materials scientists need to work with particles in order for the

very small parts to form a new substance or material.

Describe how an understanding of the properties of materials affects the
work a materials scientist does. Sample answer: A materials scientist
thinks about how the properties of matter may affect what happens when
they are combined.

ELABORATE Lesson1 Identify Properties of Materials 15
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LESSON 1

Review

EXPLAIN  |'What are the properties
THE PHENOMENON
of eggs?

Summarize It

Use what you have leamed to explain how different types of matter have
different properties.

Sample answer: Different types of matter
have different properties. The egg in the
photo has physical properties as well as
chemical properties. Its physical properties
are that it is contained in a hard shell that

can break, and the inside of an egg is flexible.

Eggs change when heated, which is a
chemical property.

REVISIT Revisit the Page Keeley Science Probe on
" PAGE KEELEY page 5. Has your thinking changed? If so,
/]

SCIENCE : :
PROBES explain how it has changed.

16 EVALUATE Module: Matter
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Q' Three-Dimensional Thinking

1. Which property measures the space taken up by an object?
A. hardness

B. mass

© volume

D. weight

2. Use information you have obtained to explain how properties of
matter can be measured.

Sample answer: Magnetism can be measured
by placing a magnet close to an object, mass
can be measured with a balance, and the
volume of a liquid can be measured with a
beaker or a measuring cup.

3. Describe at least three physical properties that can help
identify copper.

Sample answer: Copper has a reddish-brown
color and can take on many different shapes
because it is able to be formed. Copper can

i conduct electricity and reflect light.

§

TEppn pttE s G- Edecatlcn

EVALUATE Lesson 1 Identify Properties of Materials 17
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Extend It

Think about a problem you have seen in your community. How could
your understanding of the properties of matter help you solve
this problem?

Write a proposal to your town council with your solution to the problem.

Sample answer: | have noticed that the slides
on the playground are metal and they get
really hot on a sunny day. Sunny days are
when we like to play on the playground, but
the slides are too hot to slide down. | think we
can replace the slides with plastic ones, since
plastic is not as conductive as metal.

KEEP PLANNING

STEM Module Project
Engineering Challenge

Mow that you have learned how to identify the properties of matter,
go to your Module Project to explain how you can use the information
as you plan to make the perfect pancake.

18 EvALUATE Module: Matter
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l. ;ASEEHCE
74l PROBES

LESSON 2 LAUNCH

Salt and Water

A spoonful of salt has a mass of 10 grams. A cup of water has a mass
of 300 grams. What do you predict will be the total mass of the saltwater
when the salt is dissolved in the water? Circle the answer that best

matches your thinking.

A. more than 300 grams
B. less than 300 grams

C. 300 grams

Explain vour thinking. What reasoning did you use to make
your prediction?

Sample answer: Since the mass of the water
Is 300 grams, adding more mass to the wate
would increase its mass, even if the salt
seems to disappear.

You will revisit the Page Keeley Science Probe later in the lesson.

SCIENCE PROBE Lesson 2 Mixdures and Solutions 19




