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Content Standard A:
Scientific Inquiry
K-4: Use data (observa-
tions) to construct a reason-
able explanation.

5-8: Develop descriptions,
explanations, and
predictions using
evidence.
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breakfast pancake.

Featured Picture Book

Tide Pancakes, Pancakes!

Summary By cutting and grinding the
wheat for flour, Jack starts
from scratch to help make his

Chemical
Change Cafe

Learners explore the differences between chemical and physical changes by observing a variety
of changes in matter. Learners observe the chemical change of cooking pancakes and identify
new menu items for the Chemical Change Café.

Suggested Grade Levels: 3-6

Lesson ObjCCtiVCS Connecting to the Standards

Content Standard B:
Physical Science

K—4: Understand that objects have many observable proper-
ties, including size, weight, shape, color, temperature, and
the ability to react with other substances.

5-8: Understand that substances react chemically in charac-

teristic ways with other substances to form new substances
with different characteristic propertics.

Pancakes,
Pancakes!
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This lesson will take several class periods. Suggested scheduling is as follows:

Day 1: Engage with changing paper, and Explore with Observing Changes in Matter
lab stations

Day?2: Explain with Chemical Changes article, Frayer Model, and Pancakes, Pancakes! read aloud
Day 3: Elaborate with Chemical Change Caf¢
Day 4: Evaluate with New Menu Items

Materials

For Changing Paper Demonstration
Piece of paper
Glass jar

Matches (for teacher use only)

For Observing Changes in Matter Lab Stations

Station 1: Before this activity, check with your school nurse to see if any students have
latex allergies. Students who are allergic to latex should not do the activity at Station 1.
Station 3: Before this activity, demonstrate for students the safe way to smell any
chemical by “wafting.”

SAFETY
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Station 2
Small cup of vinegar
Small cup of baking soda
Wax paper (1 piece per group)
Spoon
Pipette
Station 3
Cup of fresh milk covered with foil
(labeled “fresh”)
Cup of sour milk covered with foil
(labeled “sour”)
Station 4
Lump of clay

R

A red plastic cup and a green plastic cup Station 5
with the bottoms taped together (1 per team) New steel wool
Station 1 Rusted steel wool in water (leave in
7 pieces of bubble wrap water for at least 24 hours)

Station 6

Resealable plastic sandwich bags
(1 per team)

2 teaspoons

25 ml graduated cylinder

Small cup of cream of tartar
Small cup of baking soda

Room temperature water

3 thermometers (labeled “1,” “2,”
and “37)

Station 7

Two 25 ml graduated cylinders
Clear plastic cups (1 per group)
Cup of whole milk

Cup of vinegar
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Before using this activity, check your school’s policy on eating as part of a science lab
activity. Some schools forbid it, and commercial labs can be fined for even the appear-
ance of eating. Make sure your students know they should never taste anything in a
lab activity. Exploring Safely: A Guide for Elementary Teachers recommends, “Nothing
should be tasted or eaten as part of science lab work” (Kwan and Texley 2002). Also
check with your school nurse to see if any students have dietary restrictions.

SAFETY

o

Box of “just add water” pancake mix (1 per group)

£

Metric measuring cups for food preparation (1 per group)
Water

¢ Wire whisks or spoons (1 per group)

K

Mixing bowls (1 per group)

Electric griddle or hot plate with a pancake pan (for teacher use only)
Spatula

Paper plates

Forks

Bottles of pancake syrup

Student Pages

Obscrving Changes in Matter
Chemical Changes article
Chemical Change Frayer Model
Chemical Change Café Menu

New Menu Items

Background

A chemical change occurs when a substance changes into a new substance with new properties.
For example, when you add baking soda to vinegar, a gas bubbles up. The gas, carbon dioxide,
has different properties from the baking soda and the vinegar. This is a chemical reaction, which
is just another way of saying chemical change. The opposite of a chemical change is a physical
change. A physical change is a change in matter that might change the form or appearance of
a substance but does not produce any new substances. For example, when you chop a piece
of wood, its appearance changes, but it is not a new substance. It is still wood. When you put
water in the freezer, it turns to ice, but it is still water, just in a different form. Observing any
of the following when you combine two or more substances can give you clues that a chemical
change has occurred:

Gas is produced (bubbles).

Temperature changes.
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Color changes.

A solid forms when two liquids are combined (precipitate).

& &

Light is emitted.

Although any of these phenomena may be evidence of a chemical change after combining
substances, sometimes a physical change can have similar results. For example, boiling water causes
bubbles to appear. The bubbles contain water vapor—liquid water that has physically changed
into a gas—so no new substance is produced. Another example is mixing paint. Although the
resulting color may be different from the original colors, the chemical properties of the paint
are the same. No new substance has been produced—it’s still paint!

A common misconception about distinguishing between physical and chemical changes s
that with a physical change, you can “change it back.” That is not always true. For example, after
you tear a piece of paper into a thousand piceces, you can’t return it to its original form. Bur
tearing paper is a physical change because the small pieces are still the same substance as the
whole piece of paper was. And in fact, there are some chemical changes that can be reversed
So the best defining characteristic of a chemical change is the presence of a new substance or
substances that are entirely different from the starting substances. Sometimes it is really difficulk
to distinguish between a chemical change and a physical change (in some cases scientists don t
even agree!), but the important idea is that matter can be changed in different ways.

The National Science Education Standards state that students in grades K-4 should understand
that objects have many observable properties, including size, weight, shape, color, temperature
and the ability to react with other substances. Students in grades 5-8 should understand that sub-
stances react chemically with other substances to form new substances with different characterisoc
properties. It can be tempting to introduce atoms and molecules to explain these changes, buc the
Standards suggest that this terminology is premature for students in grades 5-8 and can disoracx
from the understanding that can be gained from merely observing and describing such changes

gage paper on fire, and let the students watch &
burn. After the paper has finished burnimg
Changing Paper ask students

Show students a piece of blank paper. Ask Is it still paper? How do you know? (No. x is

What can I do to change this piece a different substance with new properoes.:
of paper?

.
3
:

Students may suggest folding it, rolling it
up, cutting it, tearing it, writing on it, and crum-
pling it up into a ball. Try all of the students’
suggestions, and after each one, ask

Observing Changes in Matter

Lab Stations

In advance, set up seven separate locatons =
Then roll up the piece of paper, and put the room as lab stations. Number cach = |

it in a large glass jar. Strike a match, light the tion, and supply all of the necessary mzmnﬁ,_

7 Is it still paper? (yes)
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[image: image5.jpg]mx the Observing Changes in Matter activity
® be done at that station. Put students in
goups of two to four, and give each student
the Observing Changes in Matter student page.
Idl scudents they will have a red-green cup
m signal the teacher. While they are working,
they should keep the green side on top. If they
aced help, or if they are finished and ready to
move to the next station, they should put the
red side on top.

Each team will begin at a different station
and will visit all seven stations during the lab.
Scudents will complete the activities at each
sadon and record their observations on the
student page. They will learn what “P” and
*C” mean later. Each member of the group
B responsible for writing responses. When all
wams arc finished (all red cups are up), students
may rotate to the next numbered station.

Demonstrate for students the
safe way to smell any chemical
by “wafting” (Station 3). Remind
students that they should never
taste anything during a labora-
tory activity.

SAFETY

%p %plain

Chemical Changes Article

% Pairs Read

Pass out the Chemical Changes article. Tell
students this article will help them learn more
about the changes they observed. Have students
take turns reading aloud from the article. While
one person reads a paragraph, the other listens
and makes comments (“I think ...”), asks ques-
dons (“I wonder ...”), or shares new learnings (“I
didn’t know ...”). Students can use the informa-

“WAFTING” FRESH AND SOUR MILK IN THE LAB

tion they learn from this article on the Chemi-
cal Change Frayer Model student page.

Frayer Model

The Frayer Model is a tool to help students
develop their vocabularies by studying con-
cepts in a relational manner. Students write
a particular word in the middle of a box and
proceed to list characteristics, examples, non-
examples, and a definition in other quadrants
of the box. They can proceed by using the
examples and characteristics to help them
formulate a definition or, conversely, by
using the definition to determine examples
and nonexamples.

In this case, have students use the preced-
ing article to formulate a definition for “chemi-
cal change” in their own words in the top left
box of the Chemical Change Frayer Model.
Then have students write some characteristics
of chemical changes in the top right box. Have
students work in pairs to come up with exam-
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Physical Changes

Cutting wheat

Separating grain from chaff
Grinding wheat

Squirting milk in the pail
Churning butter

Melting butter

Chopping wood

Breaking an egg

Stirring the batter

ples and nonexamples from their own lives. As
you observe students working, encourage them
to use their previous experiences as a basis
for their chemical change examples. Students
can then present and explain their models to
other groups. As they present to each other,
informally assess their understanding of the
concept and clarify as necessary.

After the reading and the Frayer Model
activity, point out that with a chemical change,
the change happens without any external
assistance. For example, water can get hotin a
physical change if there is an external source of
heat. Materials can change color in a physical
change if there is an external source of color—
paint, for example.

Refer back to the paper you used in the
Engage phase. Ask students

Which of the changes that I made to the
paper demonstrated a chemical change?
Why? (Burning the paper was a chemical
change because when the change was com-

plete, there was a new substance formed:
black ash.)

With this new information students have
learned from the article, have them go back

I
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Chemical Changes

Burning wood for a fire
Cooking the pancake

to the Observing Changes in Matter studem
page they completed in the Explore phase and
identify each change as physical or chemical bs
circling “P” or “C.”

.-

he physical changes in the Observing Changes
in Matter exploration were

Station 1: Popping the bubble wrap
Station 4: Forming clay into different shapes

The chemical changes in the Observemg |
Changes in Matter exploration were

Station 2: Vinegar and baking soda reacoes ’
(gas bubbles produced)

Station 3: Souring milk (change in odor

Station 5: Rusted steel wool (change in coler §

and odor)

Station 6: Cream of tartar, baking soda
water reaction (change in w3

perature)

Station 7. Vinegar and milk reaction

tate formed)
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